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(57)Abstract: 

PROBLEM TO BE SOLVED: To peel off a thin film device from a substrate 
without damaging the device and to transfer the device to another 
substrate. 

SOLUTION: In this method for producing a thin-film device, a first 
separation layer 120, consisting of an amorphous silicon film containing 
hydrogen, is formed on a first substrate 100 in the first process. Then in 
the second process, a thin- film device layer 140 is formed on the first 
separation layer 1 20. Then in the third process, a second substrate 1 80 is 
stuck to the upper face of the thin film device layer 140, and the first 
separation layer 120 is irradiated with laser beams to cause the phase 
transition of the first separation layer 1 20 from the amorphous silicon film 
into a polysilicon film and to generate hydrogen gas. Thus, peeling 

phenomenon is caused in the first separation layer 120 to cause the first If 
substrate 100 to peel off. In this process, the energy density of the laser 
beams is controlled at first to be low and is gradually increased as the 
hydrogen comes out. 
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c©7-f>f- A s-Y^i6){c'>u-ro-re»LT^< - 

©<t 0 4*»*r»ffli-5 t.Sl ©^itJl 1 2 0 

^L-TSJf5^ % *t©P«^ ^yudf-^Stt, 09 
(b) t^SL A^tx^^_j|g w ^ D 7 
l=fBoT«ftt5. ^t, Ml©5r(!Uil 20©v^ 

*©fia*t*Stt. *©5*,te, 15 0mj/cm^<e> 
^®**<*'*-**©«r*l^-; tF3feSrSttfc«, 3 50 
mj/cm 2 < ^^©^/u^-S^oievM^-^^ 

[0 0 5 6] *fc, EU 0 (a) , ( b ) 
■t-i 5 »C S »i cos^- x 0 0 ©ffirt^ffii-CiE^-rS X* 

i-^L. ^o. ^©5^^^ A ^ Y ^rRUcTe>LT 
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&omzi& % BIO (a) , (b) ^7jk-T£o\z., 

BR*WriCtt, 150mJ/cm 2 < fev^^iM^— « 
ftOfiVM"- IfJfe&Stt, MC(i3 5 0mJ/cm 2 
< e>^0^*/^— $e&cDiSSVNU— Ifft&gtfa^M 

[00 5 7] » 1 OSW 100 <Z>Sffifll*>& ^ if ft* 

i&jh- bfc £ # , mi <o#«£® 1 2 0 Lfc aut«# 

wfSirltft 01 lfc*H-J:5fc, u-if 

3ft*»tt-r6!Blo5MWBi 2 0±l:^^ (Ta) 

«<d&jrbii 2 4 &mm-tz*m&h% 0 z.<D*mz± 

fttf . SB 1 0#«l/§ 1 2 0 Lfc u-if — #«\ & 
JUKI 2 4 0#B-e^K»Sn«^ ^^ct!9± 

[0 0 5 8] $k±<D&XM*&X. §1^781.4 

8 0 -htcawe^^ 1 4 oasKvsfrfcBR?^ 
H40 tm^tiftm 2 1 s 0 ^m<ouPc±. 

[00 5 9] 4*3, SlOS#10 0^f>S2©S^l 
8 0 tcMK^Vcw ^1140 Sre*Ufc«», 

Bfr£i-£o Sl^Ifi-100^bS2^Ittl8 
0 i,cnm^y<4 ^1140 £r$E^ bfc^. I^)I2(DI 

si8o ±xmmy £ y<-f ^ii4o \z.ft-fznmm<Dm 

[0 0 6 0] :©<t3^ *««©»RtVW;*3S«i 
©«3Brtr«fe-er±, SfyR^JfeSfWR^M^B 1 4 0 

sftzmmzmm-rzwittK % mm^u^m 1 4 

0 <bfg 1 100«!:$rll co#ftt/I 12 0 -C#jas 

i- 0 ^(Dfztb^ i^T/^^luo^ilHSiwI 

ot, fiJ^f^lc^3^^<^^^ 1 4 o^oy*— 

[oo6i] **tB-er*, su^xaKsswc. 

1f*SrflB»L"C^< 5^(c^i<D5>K®l 20^i 

atr z^v =» >m<D^EMt^mt l -c t > < coic-g^^-c^ 

[00 6 2] [*20>Jtlk4>MH 01 2#^UH1 4 



[0 0 6 3] IE! 1 2ttV^Hl 4tt^ftlt, *^<Z) 

£ m 4 OI§-Ci^M */§ 1 4 0 £fB 2 <£> 

SttlclE* LfcSlcfT 5 *X®CD«^£^X1MBrffilIl 

[00 64] *Jgtttt, HlfeO^^ 1 L*JB 4 CD 

xmco^L »«^^>r ^ii4o^$2 <Dmw 180^ 
hms<Dsm^nm. emrtic^tu ibi 

wef'uxmi 4ocoe^$rtT5o ^or, *mmx 

[o o 6 5] *««-efc, 19 1 (a) ic*ti5^ IB 

coxm) > EI2(^-rj:5ic, ro!Bltf)#8f/Il 2 0 

tfCfC, ®3iC^-T<fc ^IC, *J^f/^Xgl4 0^1 
coStt 10 0 £R*HWfc:JB 2 <oS# l 8 0 £r«E3t-T£ 

m& 18 0 ^MR^M */I 14 0 <OWfrhMfc-f<D 

x\ i6o cft^t, mi 2 &&mvx&&-tz> 

J:5I-, ^2c7)SWi 8 0Zm2<D#wmi 6 0 r 
L-CWIR^W^Jil 4 Olcg*5fi-5o ^co^2co^ft 
§160 / i LTtt, !RWjRki^«fl^«ttS*AU/ir 

2co5>Sl^l6 0 / SrlR®*^»»#Jtcj;or^figLfc 
1 co^SI^ 12 01: If**^^)^-*^— 3tS:«it 

i consul i 2 o -cfijsim*^^^ mm?" 

4 0&m2<Dmtfl 8 0K$H^-r$ (S4<D 

is o ;iog§4cDxa-c{±* mi oco^Ksid^K-r 

[0 0 6 6] <JB5<oxS) c^ipiar, 

-f^® 1 4 0>*%2<DWti\ 8 0^<E*Ufc«tt, Ull 

i»i8ois»«) 9 os:^ltjb3<^s 

»2 0 0^gff5 o 9 0£1»i£-r5«* 

5 1 9 0 omm*. mTLxm&mkz. x r> t* £n 
[0 0 e 7 1 mmm i9ot \.xmttammm*m^z 
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#200 

10 0 6 8] &3fg 190* L?*aft££**lfrjg^ 
#* U< tt3fe3iStt<D«3<D£#2 0 o«II 

1 4 0<c^«Sr-%.^{ C < ^Sl^jlftsgfkS^OS**)*^ 
tvfUf, *Siitt»M2 0S«-l 8 01BIA»f>5feS:flg|tL. 
TfcJ:^U S2»S»i 8 0<Dffl)*5j;Ut^3OSfi-2 

Sfi-2 ooirgff i 9 0Sr»j*u *-<0-hfc»&^< 

[0 0 6 9] »2©5»1 8O«J:U«3«>X^2O0 
m 1 »S#- 1 0 0 t Jt« LT, »f^tt^fi»A14^ t 

ffi-ett. $ i ros*f i o o <offi»c»ffli^,<^^jg x 4 0 

1 8 O icfe^ U U^ttCl 3 Ol» 2 0 0 I^lc^-r 
'Sfcft, &2<DmUl 8 0*S«fcCK»3(OS»2 0 0 IC 

»*, »R^<-ejxg i 4 o fcjBdH-sgitoa&ftfticif} 

Wtf*4 ^1140 0»l£«>IR0>ftffatt*Tin axt 
bfcit, I2©S»1 8 0»J:tf»3«!>»J-2 0 0* 
i«M-5Wi LTtt. (T g ) *fctt* 

ftLfedSTm a x fit T<*> US - 5, #|;t 

«, fS2C0g#l 8 Oli, (Tg) Sfcfi 

tWL6;4S8 0 0 , d^T&5v>W:5 0 0TCEtT<0t,WSrffl 

10 0 7 0] m3©«tr2 0 0«D*««j«ftttUTI±, 

so &G-rz>t>oi>m\<^h,?>t>K wan*, wa^-r 

[0 0 7 1] i3O£»200tUtt, M&IX, K£ 

3=fc, S3ffll^2 0 01i 1 ft 
ft L T <^ 3 |> 03 -?& o T *> J; l, \ 

[0 0 7 2] M3©SM2 00ttX7'7^5/^£g 
^^UV-g^^r^ftg^fl: (EVA) ^ 



#y;&-#*-K #y- (4-p«^kv^v- 
i) . T4*j-*—, r*9A>mmm, *v 

Hi) . ^5fcnv-**-uv#jHHfc 

(EVOH) . tfy^W^u^u- |. (pe 
T) . #y 7"fl/yfl/7jr U — |, (PBT) . :7*y 
^^fyfl^7^-h (PCT) ^0?;Kyaix^ 
/K jKyrn— y/u, jK'J T'/U^r (PEK) . sK 
y I-TA-X-f;^ h (PEEK) , jHy^_^ /P 

-f $ k, jKyr-fe*-^ (pom) . #y7i=i/^ 

*>K, Sf#!)7i = kW>K, #y r y^_ 

7^ D xfuy t ^y^y^e-xiy^ tjrn 7 y 
s&SMSJl, ^i^S. sKy^-W'7-fV3R, jKyifrffcir 
*9»l'*>'8« 7 5-f^ t^uyx 

SjaKy^T-zK n — >«gg^ jjfy ^ 

[0 0 7 3] ?B3©S*f2 0 0 fc LT^k^s.^SS 
**^fc»frlCH:, ±10f30S^2 0 0 Sr-fr&lc 

«3»I^2 0 0^57-9 ^^y^Sfi-CfeHtf, 
-t^*, I3WSS2 0 OAS^^^-y^Slg-e^ 

[0 0 7 4] M3coS«■2 0 0iLT^/9^S>R^/l^^ 

y) ^9^, xy^A^f9^, *i>-ir-rK^7^4$*s# 

[0 0 7 5] *3gffiJr*JV>T, $3OStJ2 0 0lt 
SB) ©7^T-f 7*v h D^^5fi^t5*g-©± 

[0 0 7 6] *fefc, S&3©S*f2 0 0tt, ^JH, 
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[0 0 7 7] (SS6?>Xlt) fttC N Ml 3(C^-Ti o 

fmM&&mm>h*z>m2<D&mmi e o' 

©»*;fcas»*Sfc«>. S2^l 8 OStWRtW 
*gl 4 0©»»b**ti -5, ^<DS2©1 

s:^r% ^i^igu^i-^w^^x^^o £§2 

CO^BIS 160' i: Lr**tt««ffl«rfflV^»*ic 
tt, '>4<ttSS2W»IWIl60 # Sr«Mi««rlfc*c 

[00 7 8] ifcic, (3 l 4 Jc^i-J: o \^ mmrf'^ * 

mi 4 o<r>&mK&z>f&2<D&mmi e c 

So l3OS«2 0 0(Cil7 f ^^I14 

[0 0 7 9] ® 1 (DmUl 0 0^^2©Sttl 

8 0 {cmm^U ^1140 Lfc*tt, 

»*t6o »10S«100^!l2(OS«18 
Ot^JK^-Y^Sl 4 OSrB^Lfc*. 4>*vM*i&2 

<ds«-i 8 o*»e>*3^)*«-2 o otzmt& t '<<{xM i 

4 0*r*££Lfc«. #2<&*»2OOfc£V*B:#3<0* 

«■ 2 o o ±t?«bi^-y ^§140 \ctt-rzmm&<Dm 

[ooso] zcn£?K^ *j&m<Dmm7*s<<<xms:i 
<nmmjj&-cn* m4<nx.mz&^x, ryt&mM 
lti>< ? *>\z.m i <n#mm i 2 0&#/*i-s^y 

e««a>6*«*tc*fb3*S<D"Cs fg l cD#8Ui l 2 

^-««©kv^ ytzm&-rz> z t s * t\ 

tt, Wl^^il 4 0£2(§K H5¥i-*<D^ f|3 
comU2 o o ±-r*o^J^^-f 1 4 Otf>*aJg||£l 
tt, H 2 ic^-T i 3 (cm 1 10 0 _ttC»«7^-<f 

*J§ 1 4 0£^Lfc£#<a^^£f^CXfc£o 

[0081] [-t<o«bo**<?[>»tt] ±ieco^ i 

CVD& (4 2 5t) tCi:9^Ufc**-g' ; fr^r*/V 

S4^a:TJ5E5tc^-t-pJffilxa^fi i 5fl^^ 
SrfjH <£>#ffiUI 1 2 0 t \^xm^Xi>&\<\ 

[0082] can omrnmi *&w<om 1 ^ns« 

Lt\ Ell 5^LH2 5!:#IU, IB 
1C0SW1 0 OtfMMlC, CMOSffitfgcOTFT (MRt* 
-**f*) ^»jBf/W^il4 0SrMU ^co^ 
^140$rl2 CDSW 18 0 LfcftJR^ 



[0 0 8 3] (SKDIg) il 5lC^"*-J; 5^ :fc#J 

6*l©5MMl 2 0«r»dtre. I50m 
mXi50mmXH$l. 1 mm(Oi$M (ttffc/S : 
16 3 0^, : 1 0 7 0t % ^ »f COiSil 

^: «ff i 00%) ^bftsjRioxtt-i o o&mn 

U w<OfSl<Dg# 1 0 0<D>mt£»U-C\ JR»^4: 
ITS i 2 H 6 ^^^fc/7XTCVDj| (4 2 5 
X:) 9 , RgttS l 0 0 O n mCOTK^flrcor^/^^ 
7^^j3y«^45*l©»iil 2 0Sr**t 

So 

[0 0 8 4] (I2^1g) »fc v J|5l<0#«J§l 2 0 
(DiC, ^7^CVDfe (SiH 4 +0 2 ^ % 10 
Ot:) lei 9, ^l¥^2 0 0 0nm^)S i O a Rft>&tt 

[0 0 8 5] SclC, 1 4 2<£>_Bc, LPCVD& 

(S i 2 H 6 #*. 4 2 5*0 iCj:»3ll|j5J5 0nin7 

w7r^ov'!)3yIi 4 3i:Wt5o 

^Kl 4 3l*TFT©*B»JB«r»*-rSfe«>0^i»{(:jR 
T-£>S 0 

[0 0 8 6] f& 1 CDS** 100 tClfeV^v' V =*V 

114 3jP»rt£*LTk*£ffld*b« 8***3 0 8 n m<7> 
u~if— 3t€rfliJ»b. ->y avJKi 4 3lcu— ifr=-— 
^Sr*i-o nixe«tf9. ^ynyli4 3lt 

So nw^-f3t©i*ttt, m4oxme*5v^r 
[0087] m i 6 tc^-r j: 9 ic, y = >jk i 

7>K144a, 144b$:M«o 
[0 0 8 8] Sci£ % Hjl 7JC^-t-i TEPS-C 
VDj£ (S i H 4 +O z ^f^) IdJ:^, Wm-fcl 2 0 0 
nmOSi 0 2 A>t>^S^— hJ®3^1 4 8«f 

So 

[0 08 9] ® 1 8id^i-<t jK!)v"J3> 

lfc5t^I^^/i?)^hSgl5 0a, 150 

[0090] El 1 9 e^-T £ p k\ 7^7^K1 

4 4 aSr«5 J:5icaKy^^ K«d^45v^^ii 7 
0$:^U, «x.tf#nv (b) co^^->- 

^ASrtT^o ^tliaot, 7>f7>'Kl4 4bm 

h@® 1 5 0b(^Ltt;i/77 7>f^CP + I 
172a, 172b <y — ^ • KW^««) J6S»J«$ 
^©^PWt^AXgm ^Jx.^, B 2 H 
6 (5%) +H 2 (9 5%) <a^#*£:/<7XNMfc 
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> I 



THIS RAGE BLANK 



(USPTO) 



ii_bs«iJco^ y y a >jk (r-r 7 > k 1 4 4 b ) kil 

[00 9 1 ] jfclc, (3 2 0id^-r«fc5«£, 

4«r«jfcU Ctf>#ffi^ (P) O^^-V 

&A£tT9o rWCioT* 4 4 a tCii, 

y-hiii 5 0a[:»ttt;u7r7^y«l:n + I 

14 6a, 146b (y— * • KKV««) 
H6o rcol&^lCb, ^X^PH 3 (5%) +H 2 (9 
5%) ^^Sr^yX^bt, 

*>r*^wt±«<lTt>ji*hr, Jgi*>#iugi 20* 
[oo92] 2 i (c^-r j: 5 i-, mm&&m 1 

KW>iil5 2a, 152b. 152c. 152d 
[00 9 3] ^C^^Ji-bT, CMOSM(OTFTlr 

&t£Bl 5 4 licit $ (c*ai^M t T t i; v ^ 

[0 0 94] (3* 3 CDX® i22 tC^I" J: 9 

CMO S fi?^T F T Mx.5SlT^>f 7f 1 4 

^-f 1 4 Ol^tt, #8 2 00mmxS3 0 Omm 
XJV3-1. 1 mmCDV— ?3f7Xfrhti:Z>m2(Dmttl 
8 0*K9tt»*. gf§16 0lcMMTx 

#*^j»«r*flss** m2<Dm&i s o ^wrtvw 
i 4 oo>«£ s^Ji i6oi« 

1 8 0«^6>**m*rfl«tLT*y -r-«r«ftS*«. 
[0 0 9 5] (^4(DX® H2 3lOTtJ:5 

83teteS«a>&fc£Bl(OS«-l 0 0<Z«Ba^ 
0Ux^, Sgdi 3 0 8 n m<D X e - C 1 xdri/T l/-f 

o o^rSiltr^i <a#l£Jg i 2 oirjg< 0 

* i <D#mm i 2 o ic^^ai^/mf 5 — 3t©B8*t* 

H*&Ufc«BH©««tt?tt. jR l <£>#8f/I 12 0 
MMKL&^J: «5ttf 1 50mJ/cm 2 < ^ 

50mJ/cm 2 < b V^ai*/U^— ffigcoSS 



^*«rBMti-S. $ 1 <0£NUB l 2 0 Srfltjfi 

i 2 o<o&ft&&Tfi/tzitte&mzte^xmm& 

..[0 0 9 6] fc*5 % IfOHMttt, 
«M^tf8mmX8mm) hRRtt UC<7);*3# 

fc, 9-fvfcr-^sato*&r*, Br£«>¥4feWfi 

tf, 3 7 8mmX0. lmm^O. 3mm£P3lX, 

[0097] r.<Di5lcLT^io^HlSi 2 o-e*« 
>f^ii 4 o<o«a>e>iBi<z>»ri o ost*j*^ 0 

fem, »JR^/<>r ^114 0I4«2 cO&tf 18 0 \cm^ 

[0098] wwef^ *m 140 (Dm^n^B, 

*JB10>»JM1 2 OSr^^i^lcJ^K^-r^ * 

Ottf*. 0 2 5lC^-r«t 5lC CMOSMOTFT^ 
IB 2 CDfi# 18 0 tce9&ftfc*K9 f '*'f 1 

[0 0 9 9] noj:5K:ux»aft**tfc»Bl^>f^i6 

filtt. #);ttf, 13 2 6 (a) lC^i-£5lC N -f=7^=f- 
y^W^457i/*^Xfil 8 2_LM*£«£;ft 

$*LfcCPU3 0 0, RAM3 2 0, AtH^J(Hl^3 6 

o, Ml:iti^^™:ljiMt§t*^*lit^ 
3 4 o^yu^iy^/ummi 8 o_bic*«$ttfc^>r^ 

2±|C»J5ft*tt-CV^6fc*. 132 6 (b) IC^-TiplC 

[oioo] mi (ommm^mm 1 ] *?m<z>m 1 
©jiifcw-ew:, !B i <omw 1 0 0 ±lc, **^r* 
/ur7 T ^iyy 3^lK^b3fc§JBi<o^iWli 20^7 

X^CVDit (4 2 5t) (CJ:9^L/C^ x LPCV 

OLPCVD&r*MLfc7^/V77^^D =3^K$rS 
lO^ifl 2 0 4: LrfflV^TfciV^o 

[0101] c* 1 (ommm<o9mm 2 ] *&m<Dm 1 

CO^gtMl 2 0^7X-7CVDj£ (4 2 5*0) |CJ:»9 
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*»VT, HlOftflOOllC. fcf:XLtfLPCVD& 
= v« (Ml coasts i 2 o) fcjftfcLjfca*, 02 3 

10 1 0 2] — -e, »l©»Wii2 0lC»+»*« 
[0 1 0 3] *r, SlO^tLT. BB1 5KSr«ltl 

©xm^m l i 2 o WUt^rwra 

f0 = v««r»*Lfc«. i 4 2 *#*-*-Si»lc 

«fc (5 7^7 r^P= J«ttAt«. 
[0 10 4] »2<0«i:L-C. BISK**-*! 

©Xmr-^ 1 ©^8te 1 2 0 u fcfK $ 2 ©IS 

©W) tttiKLrWHi-eftjafcjtjt^-tjjj^j^ 
[0105] $e,(c, f3o«j|tLr, mi strati 

1 olgTf 1 ©#SiS 1 2 0 an* Lfc«, 0 2 ©I 
a-c«PlW«i 4 2, *»J:WTFT«>iBWI*3»aM--t# 

fc*ALTtiV>. -©ctp(C*^i-5<t, Hayl 
1 4 3 4 2 5lDtt©lMf-e»iaLfcB(|| C , ^ 

i e>Srmm l 2 o K***iTV>fc**«tjRjH-f * r i 

l fc - sr r ©iififtis-cMt 5 r. t as-? * 
a. 

[0106] [ft 2 *%9J<d||; i © 

lOMWiL^ |2 7/5li,xL@3 4«:#iLt 1 ft 
1 ©S# 1 0 0 ©ffl|fC«.«(D TFT **tHWWW * 
Sl4 °^U -ft£ft2©£m 8 0Cg?LT 

IMS (*K*/VxaK) ©»fc!»ft*R9M-«. |2, 2 

7 ti®&&*mm<o±{m&&7Fr #m$m®x-&>z 0 



D2 8tt. ^©jfog.^gEgK^fcT*^:/^ Ky 

t*mifi.<om&it7F-rzfuy*mT'hz>. @ 2 9»± * 

^©^S^^gw^SfC^^-j-KBST-fes 

[ o i o 7 ] \ m 2 7 vc. ^jgwsEaai^jg i 

^■7H) ? 7M4 4 0 teSfcoBOMfr*' LTft!; 0 

TJ^hV* XSfiE4 4 0 tO|||titA4ilfc*i4 
6 0td^m«fig^rv^5 o T^T-vh!)^ 
Sfi4 4 0t*MgJS|g4 8 0ttt. »W«E4 8 0©* 

-®S^-^W©rt«W*tt*4 6 0 ©itASfJfci: 

*»ttfcSiiMvcv*s©T\ *fiPi5«4 8otTi!' 7 -^ 
^^^^S«44 0tSrW»»^to*^ 

*&**4 6 0 SrMffiaA-C#, ftA 4 6 0 ^ALfc 
[0 10 8] *&miZ&^X, SfrtlfflMSOttX^ 

-f^M)?^SS44 0iH'J^< 1 -r^^^-f^, 

Y V *x&&4 4 0©*ffoX& 4 8 0©^giJ: r>fc* 
fflfcfcWctt, 02 8 LTlHWajfeaMHBH 
870 O^-^^KftlHlBSS 0 0^60 K?-fV<-» 4 

[0 10 9] ^««4 8 0*j;t)!7?f^v 

h y **g«4 4 OWitAAtlBWiifcS^fi^^flj,,. 

is. i&m-i-zm&mmm. t^h. tn 

^ 7T -'^) K. S TN U-^_ TN) 
Mm'fts*??-?^ h 4 o o^Eg^tvS. 

[ o 1 1 o ] - © a 5 icmtit vizm&n^&m i o ^ 

1-«t p K, **«^S^<o^*S-fT 5 H^SB4 4 2f 

*>o, *e>mmm&Am®®s&i$4 4 4i:ztiz mm 

SB4 4 2Ttt. T/U$ = 5;a > ^V;?^ «J 

7 3 0 (=SHK LtcWmm** -To T F T 5 # 

lc*fLTf± v •>7h^i'fcj:o!^ i , 7 ^ /j;i?s . 
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[0111] ^<D£oiCm&L^tzT?'TJ'7-* h V 

&mmmm&7 o o<o>y h w^**3sii, niotf 

T6i PIOTF T 7 <h CMO S 

4 0iCf2. PSblHlK^ONS[CDTFT6, ISibSB^CD 
Pf<Z)TFT7, iSit^iii*^^ 

[0 112] mb^T FTCD5 KSjIhIK^CONS 
(DTFT6t mW)\H}&ft (O P SO T F T 7 £ tt^WtStoS 

tt, ftSLt, NSWT F T 6 fcl^>f y^ffl© 

[0 1 1 3] H2 9K:fc5Vvt\ mm^-f yf^^ffl^T 
FT5TO, M^m^l 7 0^affiS:^LTM[pJSS4 

TFTt x «Hrr£i:?lc, iJB^>f^I14 0^L 

8 OU^^HfckO-CfcSfctf). ®fg®i 1 7 0 fi. 

tft 5 (DMct>±mm\zhz>o ^w-e. *^ffi-e«, g 

FflJ&til5 5l^P 1 5 6, 1 5 7=SrWU HP1 

5 7 frtbTJjicfafr-DTmmmmi 7o^»ffittt^ 

«Btl:6otv^. fct, »JRf/M^8l4 0©S 

ffi«fc*tLTi8fi4 6 0Sr^UT»l«a«R4 8 OjWtfil 
t«-efcot^), ■Xf|17 0!:ttASfi4 8 0 

l:»*Lfc*ltt«4 8 2 tow-e«*4 eo^rilt 
*r£#-e#5o 02 8frbt>t>>z>£*>{^ mm 

^yf^ffl©TFT5Kl^t, ^-bfjilSO 
tt*** 7 3 0 <D — pB"Cfc •) N 192al:l 
«W^»«E+ S y-^mfli 1 5 2 e 7 2 0 (O 

—&-vhZ> 0 ftda, litSi7 0(iHPi5 6^L 

[01141 H3 0#V>UIJ3 4 $r#iLX, ^OT^ 

^Y^hy^^WE4 4o^jet*jsfe«rRwi-s. m 

3 04^tB3 4«:, ^feu/cm i <r>mm?>Mm\z&z> 

JsmZm^XTt^J-?^ V y **««4 4 0 SrJKig-r 

[0 1 15] *«©«ft«^36«<o«3S*fto5"*>. 
(DTfrj^ b y ^*^K4 4 0 o»5S*ife^fi, * 
1% HI 5ftv^LEa2 5«r*JHLT»Wbfc*a:i:ra 

l0 0±lc> TK^^roT^eyu^T^v-y avW^bft 
3fg 1 1 2 0 «r»tf-r * (S§ 1 cox@) . 

[oi i6] awc % ss i <e>#si/i 120 <D±{z*mm i 

4 2^MLfcf, ^(D±tC^@jlHl^OTFT 6*5<fc 
VB*^^ y f y^(OTFT 5 S:Mt5 (12^)1 

W o 

[0117] wc. (§i3i m^-t £ 5 tc* iiist * 

^fflOTFT5(0KKyli«l 9 2 b {cffl^-TSSfl 



4, 1 5 5. y-h*6SjSl 4 8*5* tf*fB)|g 1 4 2 £ 
a««JlC3iy^v^L. *ft«X<D««tcRI P 15 6, 

i 5 7*mmz.m&-rz>o 

[oils] mz. ms2 ? \c % mmmm 1 7 

*^ LTUiff yfy^WT F T<D K U-f V^iSfc 1 
9 2 b«C«*ftlC»«U ^O. RlP 1 5 7 ^LTI 

105MBB l 2 0t^i"SJ:5^«SixSo 

[0119] fcK. H 3 3 K*H-<fc 5 »*JB l 6 0 
Sr^LT, y-^7^»*^i:^ % o^Setf^®2cDS 
#1 8 0^8«n (I3^1g) . 

[0120] ftir, m i cosm ioo og®*^^*- 

>^ l'— tF-**JHa*U 1 1 2 0 -CiHJffil^ 

*«r4i:*^ % l (OM l o 0 SriO^-To ^^^t, 
9l#«I^U^*l5^ASr5lb*V^-C, TFT 5. 6 

1140 (OgMJid^o l <z>#8Ui 12 0 SrBfc^-f 

[0 12 1] rtlfcj:*), i3 4l^tr^7^vh 

y^^M440^t5o :^7^f^-7 h y ^ 
*m&4 4 o-m. ®^mffii 7 o &w&f'<4 *m 1 

4 0(^ffitfrCSfcHLT^£ e S£oT, T^f^vF 

y ^ ^s^4 4 o oauRrVM i 4 o cdsmikk 

IrIBS (BSHH% ) *r»*Lfc*. ?^v^*Qa*^K 
««B«rtfw\ La>S^tc. 1^2 8Jc^-r,fc ftR 

^H4o <ommm tttfa-tz x o {c^-r^ss 4 
8 o^T^r^^ h y ^^s«4 4 v-^tt m 

4 6 0^At^ o ^o^, r^r^yvhy^^i 

S4 40 <h*ffp)^t54 8 0 i^«S4 6 0«r#5*?U 

[0122] -<d£o\^ *Mm<nm&»^mw io\c 
^v^cr^r^f h ^ ^s«4 4 om, Mf^ti^ 
\z.&titt&mmib* e> a * as 1 cos^ 1 0 0 ±k t f t 
trfai**^** ufc«, znmi <omt 100^ 
y-w^is^b^6Si*i2(Ds^i so 
<dw \zmmm»m <o t f t 6 ^® ^ >ff>»TF 
T4«:^»Rt/V^»1 4 0Sr(E*bfc%<OS:fflv^ 
r^5o rco/ca5. TFT 5. 6coSU^mc«mi^ 
*f 1 0 0O±^^S|g(Di»|^$:+^tT^L^mj[ 
*(tTTFT5, 6^fife^t^CD^ 
ttcoffittfcTFTS, 6SrJg*+5C^365T?t*o ^ 



-14- 



[0123] 3 <D5fe8S« *fgeu©jg 2 O^ffi©^ 
lS^«£^tUT, ®3 5/j^LE)4 2 4#ILT, fg 
1 OSM 1 0 0 ©{MICJSRtV^ *jg i 4 o LT, 
lOStfl 0 0iCTFT£}gjSu -tl^2«9S#i 
SOIriE^LfcSL Jt»tS3fflS# 2 ooicfe^Jt 

S«4 4 0 ^Mjg*&S-iteWi- So H 3 5 (4, *to<om 

0«^»*^i-»f®@t?fcS„ fc4>\ 
«©«SS^fi i 0 *s J: tfT * -r 7- j V V 

7*3 «t via 2 s Lxmm Lit t*$ 9 -?Sj>3©-c 
[ 0 1 2 4 ] 1 a 3 5 c*s^r . *B«©«rs^^e 1 

014, r^ 7 --f^h^^ £ | g 4 4 0t> ;© 7 ^ 

to$^fc*t(6jS«4 8 0 dO»(^St£4 8 OiT? 
T4^h V**mm4 4 0 t«DffiK»A$*tfc«fS4 
6 0&*e>WMj*£*i.Tvt«. *flh?fc. T9*r<7 
•7hy^^Sfi4 4 0tli, «»IhJBJB©N£!©TF 

^IONIOTFT«^453ii©TFTW$^ 

[0 12 5] *«|Cd8V%r. SBK>Eggffl«OTFT6*5j: 
l/Wig^y^^wTFTSH:. Uvf*Lfc, 
5J:5t, SSf^^fi 4 0 i L-Cfg 1 »S«- 1 0 

W:. ^3flDg#2 0 0{Cfe^$nfcfc<D-e$>5fc*, «■ 
TFT 5 « 6(4, Mivmttl 0 0±.izM)8.Ltzk{*<D 
«®«ig©SS-Ci> So rftfct,, Bursal 7 014. 

mmmmmi 5 so-hst^;**,, amikiu s 01c 

^Lfc#ii^4 8 2 i©ffl"CSfi4 6 0Sr«ttii-5 

JO 1 2 6] S3 6fc^LE4 2Sr#flaL-T, Z<DT? 
r ^ 7M **»R4 4 0©«Jt*ifetRW-*-*. H 

*Mi>Tr?r^T h y ^^SK4 4 oSrKit-t- 

[0 12 7] *«OM$*Sfl 0tD®!ig*^5 
^r^^^hy^g^^^.^ ^ 

1 «#fstj§ 1 2 0 sr^-rs (jg 1 o 

[0 12 8] ftlc, m 1 (O^nm 1 2 0<D±{c:tpfflgi 
4 2£^figLjfc&, *©±fcB«l|EWM§©TFT6#J: 



[0 1 2 9] *«-ct>, mm^ vTisym(o T -p T s 

•C-14. 0 2 8£#RgLTl&91L*:i:5lc. ^-KS^i 

itr-?®.? 2 o©-se-e$>5„ 

[0 13 0] jfclc, IlMyf>^©TFT5©K 

i"i>w*\ 9 2 btiia-rsa»©±jgjctegt- 

W,6iKl5 4- 1 5 5*Jio:y-hitegt|Il 4 8 £3 

[0131] 03 7{C^i-«t 5 H^SS 1 7 

0Sr^-t-S o ^-©^ H^SSl 7 014. MP 1 5 

1 9 2 eKttftttKSflH-S. Bi3S?i»ii 1 7 

0 & I TOK«>b*jft Ufc«^Ctt«*»j*SSK 1 0 £ 

«aa-e»j«T»#, iB^mffii 7ostt/p$^^a^w 

Lfc«^|ctt % ftSff^SBl 0*r£*f«! 
10 13 2] Jfclc:, 138 5 »c, JMHttett* 

safe s ^tt**tt(z>jft**g« ^ ^ fe f£ 5 M 2 1 

6 0' SrifhLT, J'-#'*5^«KI|!iv% ofcJM | lW|S 
2roSttl8 0^ff5 dSOIfi). 
[0133] ftjc, f( i WS# x 0 0 oiKffifll*^^^ 
w if-3t«rfiS« L, IB l 1 2 0 T-*j«im 

^Sr^C^-fr, ilf/^^ii4 0w»>feli ro 5 

moosraias-fo §i#*i*suc$fiif^ 

WWlr ^ T F T 5 , e^tettSWtt^-s?^ 

[0134] ftfc. 840 lZ7ji~i~£; ? ^ WMKT^ X 
M 1 4 0 ©giBfflI<c*f LTS«S 190^ LTI 3 <D 

[0 13 5] fcic, ^2©^Sfgi6 0' fcL-C#M«K 

U f2©MIl6 0' Tl2©S#18 0?ri|tt 

*<t^4$-&T. ^2©^g|gi 6 o' T-^2©S#i 

so****©. Rt, 1411^5^ *«i^s- 

/fXg14 0<7 5^Diffl!li-#^LT^5m2©^^Jli 8 
0Sr»*-T5„ 

[0 13 6] 7#7^vM^ Sg4 4 
o^^-rs. 0 3 5 Henri- x 5 K s w^m^l 

7oo«ffi*3 ctT jtswj6» Rl s 5 ©«a(c^Lriainj 

K (S3^*T. ) ^»*Lfc«. ^^jUtoiM 

*aa*frv\ La»**ic» mf/wxii 4oic»m 
i"-54:5tc:*f|fijSS4 8 0&7^7^yv |- y 
4 4 0 t (H**r. ) fc «t oTIA 9 -g-fe*, 

wiT,fc©*«nj|c»»4 6 OSr^A-f^,, ^©^^ t 

^ t- ^ y-v h y * xi« 4 4 o t ttfomtn 4 8 o t <om 



-15- 



K?for B 4 6 0 Srj*» Litm&^mU 1 0 SrSBS-*-* - 

[0 13 7] coi^ic, «ii:i5W B i^tl 
o\zm^itT**r<<7^ h y **g«4 4 of*. 

h^2comui 8 o— cd**p*:st\ y—ytfrx&m 
t f T^mrnxj^^rmnT f t sr^trfWRv^w * 

/l 1 4 O£rte^L7t&0OTfc£o Z.<Dtc#>, TFTOg 

^«HtO«lfcT F T Sr*«t 5 i i 5. £ 

y-W^H*5S3^S«2 0 OTfcSfctf). i£ 

[0 13 8] Sfcfc:, WJR^/W^JBl 4 0$r2tsk & 
^iTSfctf). »Sf^^Sl4 0S:l3Olfl-2 0 0 

tcte^ mbt^ *s i 4 o mi 

(DgMl 0 0iCTFT^^Lfc^^<7)S®«|3g6r>^* 
^*t#u SHg^><J*/i 1 4 O^MLXtK 

8Sic s^mffii 7 o<&»je*^o^T«\ ^cont 

[0 13 9] QM<&8B6«] JB2<0»J6«*3J: 

y ?xmm&mjfrrzEm<o±x&mi<D&tti ooc 

»l*U rttfe^**S*<o±-CS:JB2 0*H-l 8 Ofc 

£rJ#J& LT t> J: v \ 
[0 14 0] fciaitf, H2 8IC/Tf7^r^^ h y 

7 s — ffflSmm&S 0 0*3j:tK^5iEj»^lblH]K7 0 

i*»4 4 2^5fe, ^^-^•roSrmtfc^o^i 
olft i o o (c&t*Tjgjft U #m i <nWti 100*^ 

5^2c^S*tl8 0 (£>5VM*m 3 60g#2 0 0) (C® 

**S«4 4 0lcW«T-<#jB«PlHlK©-««rm«ct«> 
o otc?gj*u «-$icogitioo^f>r 

l2coltri8 0 (*>av^f±!B3<o»H-) fc:«-BttlBl% 

[0141] 



Ha>b#£fc£>. S4(^)I^ $105)11 (T^/u 
7 r * > y 3 V'K) I- If 3t^o^i^y^-3t £ JEM 

wiji^m' u »nf/w^^2(DS«- 
vy a >mzmtt+z^*fr*—ft<n^*>\,*e-m 

COT, mi O^eo®^feSv^«#®t?(0tiM$r^A 

[Hi] (a) . (b) tt-tn^fu &&w<nmi(nn 

m 1 OI8T» 1 OSW±ld 1 0#lHg «r»A bfctH 
-7-Sr^l-XfiWrfflB. *5J:TJ5^(D$1 <DTM<D$mm*: 

[B2]H1 (a), (b) \Z7jk1-m 1 ois-es 1 60 
«*t±«c*l^lWi«r»rttLfc*. fll 2 coxa^ 1 
o^KBOJi^SJR^M^JBSr^Lfcfil^Sr^i-X 

[19 3 ] El 2 l^-fffl 2 cox^-cm 1 C0^«»co±^» 

. [63 4] !9 3^^-rm3<Dxe"e?iK^>rxsjcgi* 
[H5] m 4 i^-rm 4 ©ig-ci i <o^mm\^ 

*«rflB»Lfc«. mi^Wi^mi^Stt-SriUR-rs 
«»t»tIWfiBBI"C*S. 
[19 6] H5tc:^*4 0XS-CJBl0S«8:*JJtUfc 
WK^^^St^SSgl^KS^^L^^ 

[07] ^51^ com l oKJtoaJJWcftSSK^^ ^ 



-16- 



IB 9] (a) . (b) Ht*h^n. m*fo\z&^x=. 

[0io] (a) , (b) . (c) i*«nen % ffi*isj 

[■l 2] **W©*2©S5Ho»f|jc«5«W^^ 
*««©Bit*8cte*j<,%T. BieJHfcoBft&nttft 
*&-cm 2 <D«W(c*M^nV ^Jg £«S^ Lf c «. ft 5 

^ u * 3 Ufc»?-**i-iffl|fiBH-c 
[Hi 3] @1 2iw^ft5©Ig^ft2©«H-£»R 

[si 4] hi 3 K^-rm s nxm-^m 2 nstttsum 

*B7'<^*BKBSft2<D£IM*Kt*Lfc 

o"C. ftl©£#i;jcfti<D#Rfjg, ¥ttttR 
IB 1 6 ) H 1 5 Ic^tlgT-M ^1t¥mm&&/<* 

ib 1 7 1 a 1 6 i^-rxs-c-^ Lfc*««>*Ni<»« 
ib i 8 1 a i 7 K5*rxa-ett* i^y- nesjg© 

[B 1 91 B l 8 KStnw- hftffiSrJBfigLfc 
SrB&H-C&S,, 

[B 2 0 ] B 1 9 fc*ria-CJMK*«C Pgto^FHi* 

[B2 1 1 i2 o \cm-*T.mx*m#mi£hiM<D*mi> 
fciSB- sr^r ripr mm -c* 5„ 



[B2 2] iaicstis^fi^^g^ 

ft 2 Lfc«^S:a%i-xfi«fiifH-e*,5 

[B2 s] B2 2^tj:m-(misr^^sizm2<D 

IB 2 4 ] H 2 3 WliTjl 2 4>»ftjB-Cff «*£ 
IB 2 5 1 B 2 4 KSflSuJl i Lfc 
[■2 6] (a) , (b) Wt^J^pjT, *3g93<Oftl<D 

IB 2 7 ] *f&W<Dft i ©HJ6w^ffi{c«5*K^^>r 
IB 2 8 ] B 2 7 Jc^jRS*^fi{cfflvx fcT:> y ^ 

^ h y * ^ssfflijs^tT-o y*B-cs>5 

ib 2 9] B2 7Km*tM*amm<Dm**m*ma 
B-e*>5. 

IB3 0] B2 9i:»tr^y^y vh! ,^^ Woa 

5S*«fcC*5^r, ftl «S*f±fcTFT£j&/&Littrp 
Sr^-rxSWr®B-Cfc5» 

IB 3 1 ] m 3 0 l^fli^ i (DWHUZT FT!: 
IB 3 2 ] B 3 1 fc*i-ia-CJiBHMWitH|p *** 

®*««*^L.fc«^*^-*-xm»faiB-cifo 

•5. 

IB 3 3 ] B 3 2 l:*tlt* T"C-ft 1 <D&tt±\C T F 

»«**L-Cft 2 U L*>5il;ii©^ 

BBK i"-^**J«JtL-c» i eS*frN#*»?fr* 
-f-XSHSffiHTfes,, 

[B34] ®3 3izm-rx.mxnB&rsuxmit»t>mi 
ib 3 5 ] *fswoft 2 nnmnKmo&zmm*?^ 

ib 3 6 j b 3 5 ^-tm^m^mmicm^tz r ^ ^ ^ 



-17- 



TFT &Bf& Ufc«^*^ia»aoH"C*>*o 
[03 7] BI3 6iC^-rxat?JBlOX*t±^TFT* 

[H38] 0 3 7 ^^-#-XS"CB3lMW*r»« Lfc«* 

t f T&zxfm&nm&ffiz-zmmT*'^ ^mi^m 2 <d 
anisic i^-if *«riHit tts 1 (omtzm^m** 

[039] (3 3 8 lC^tIgt»If/W ^JBd^fe jR 1 

1 ^WB*»*ufc«^«**is-rxa»aBH-c*> 
(04 0] g3 9 tc^xg^WR^>r *bk:»*J6 

[04 1] ®4 oic,Ttiet»R^v *stcgs*JB 

^»IM«r»*bfcaH ! -«r^'rxaWrffiH-e«>&o 

MH9-*>ftn] 

1 »bstv^*3£® 

6 IJt&lHlS&ffiON^OTFT (MKf'M*) 

7 ^IHlIilK^OPMcOTFT (JWJt^M^) 

1 o K*X**SK 

100 j&i <Dm# 
120 1 <D#mm 
1 2 4 &mm 
140 kk^v^^ji 
142 *ra/g 

14 4 ^**/H«« 
144a, 144b 7^7>K 
14 6 V — * - K W 

[11] 



146a, 146b n+g (y— * • KK^S«) 

14 8 h^^H 

150, 150a, 150b ht& 

152, 152a, 152b, 152c, 152d V 

1 5 4, 1 5 5 BRQttfUS 
1 5 6,1 5 7 PiP 
16 0 ttXJI 

16 0' S2^ii 

1 7 0 

17 2a, 17 2b P + f KKy««) 
180 m2<D&U 

18 2 7 U^r^^SS 

190 &mm 

19 2a 

19 2b K^>*« 
200 i30S$t 
300 CPU 
320 RAM 

3 4 0 *8§m?& 

3 6 0 AHl^IsIK 

4 0 0 '*y9 9ot h 

4 2 0, 5 0 0 ffl3t* 

44 0 T9^4-f^YV**WBL MW&'^xm 
B) 

4 4 2 Bifim 

4 4 4 KWp]|gfF1S 

4 6 0 Kfi 

4 8 0 ftfi&K 

4 8 2 ^itm^ 

7 0 0 £:&Mm®)&& 
7 2 0 

7 3 0 Tfe^igl 

800 9**-*aMHBHK 



[0 2] 




-18- 



[184] 



[05] 



[El 6 J 




[mil] 



[HI 2] 



[113] 




[Ell 4] [HI 5] 



-V190 ^ 



200 



* * I I t 



142 



^120 
100 



II 6] 



1 7] 




II 8] 




[iM 19] 




!2 0] 




170 



160b 




172b<P+) 
172a(P+) 



12 1] 



152a 




146a y 148a 



-20- 



[H2 2] 



[02 3] 



-180 




124] 



180 





100 



[02 5] 




140 



[®2 61 



12 7] 



(a) 




182 7u**,-7n>mm y 

1.300 CPU -v \ 




27ZZZ 

zz 



340 



(b) 




500***5 



^480 ttmtc 



460 »A 




440 T^r^<^hV^x«« 



20*3fe* 



400 /<v*5-f K 



-21- 



[12 8] 



[0 2 9] 




IB 3 0 J 



442 444 




ims i ] 



442 444 




-22- 



im3 2] 




[1134] 




-23- 



[1213 5] 

B*3 



442 




442 444 




-24- 



[SI 3 8] 
442 444 




[EB3 9] 

MfrBBtt 




[04 0] 




-25- 



14 1 ] 



442 



170 



140 




(51) Int. CI. 7 

H 0 1 L 29/786 
21/336 



■awe* 



F I 

H 0 1 L 29/78 



6 2 7D 



F^ — 2H092 KA05 MA08 NA17 NA27 

5C094 AA42 AA43 AA51 BA03 BA43 

CA19 EA03 EA04 EA07 FB14 
GB01 

5F110 BB01 BB04 DD01 DD02 DD03 

DD12 DD13 DD14 EE02 EE08 

FF02 FF21 GG02 GG13 GG47 

HJ01 HJ18 NN02 NN05 PP03 



-26- 



1 c 



IVttS 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by tne use of this translation. 



Page 1 of 2 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process which forms the 1st detached core on the 1st base material, and the 2nd process which forms 
a thin film device on said 1st detached core, Said 1st base material of said thin film device, and the 3rd process which 
pastes up the 2nd base material on the opposite side, The 4th process which removes said 1st base material from said 
thin film device side, and imprints the thin film device concerned to said 2nd base material side by producing an 
exfoliation phenomenon at least in one side in the layer of said 1st detached core, and of the interfaces of this 1st 
detached core, It is the manufacture approach of thin film device equipment of ****(ing). At said 1 st process The 
amorphous silicon film which contains the element made to generate gas by the exposure of the energy light to the 1st 
detached core concerned as said 1st detached core is formed. At said 4th process The manufacture approach of the thin 
film device equipment characterized by changing the energy luminous energy consistency concerned from a low 
consistency to high density while irradiating energy light at said 1st detached core and making said exfoliation 
phenomenon cause. 

[Claim 2] It is the manufacture approach of the thin film device equipment characterized by said element being 
hydrogen in claim 1 . 

[Claim 3] Said 1st detached core is the manufacture approach of the thin film device equipment characterized by being 

the amorphous silicon film with which hydrogen was introduced after membrane formation in claim 2. 

[Claim 4] Said 1st detached core is the manufacture approach of the thin film device equipment characterized by being 

the amorphous silicon film with which hydrogen was introduced in claim 2 at the time of membrane formation. 

[Claim 5] It is the manufacture approach of the thin film device equipment characterized by being the amorphous silicon 

film formed by the plasma-CVD method using the material gas with which said 1st detached core contains hydrogen in 

claim 4. " 

[Claim 6] The manufacture approach of the thin film device equipment characterized by irradiating a laser beam as said 
energy light at said 4th process in claim 1 thru/or either of 5. 

[Claim 7] The manufacture approach of the thin film device equipment characterized by changing said energy luminous 
energy consistency continuously at said 4th process in claim 1 thru/or either of 6. 

[Claim 8] The manufacture approach of the thin film device equipment characterized by changing said energy luminous 
energy consistency gradually at said 4th process in claim 1 thru/or either of 6. 

[Claim 9] In claim 1 thru/or either of 8 at said 3rd process Said 2nd base material is pasted up on said the 1 st base 

material and opposite side of said thin film device through the 2nd detached core. The 5th process which pastes up the 

3rd base material on said the 2nd base material and opposite side of the thin film device concerned after imprinting said 

thin film device to said 2nd base material at said 4th process, The 6th process which removes said 2nd base material 

from said thin film device side, and imprints the thin film device concerned to said 3rd base material side by producing 

in exfoliation phenomenon at least in one side in the layer of said 2nd detached core, and of the interfaces of this 2nd 

jetached core, The manufacture approach of the thin film device equipment characterized by ****(ing). 

Claim 10] The manufacture approach of the thin film device equipment characterized by forming a thin film transistor 

it least as said thin film device on said 1st base material at said 2nd process in claim 1 thru/or either of 9. 

Claim 1 1] Thin film device equipment characterized by being formed by the manufacture approach of the thin film 

levice equipment specified to claim 1 thru/or either of 10. 

Claim 12] The manufacture approach of the active-matrix substrate which is the manufacture approach of a active- 
natrix substrate of having used the manufacture approach of the thin film device equipment specified to claim 1 thru/or 
jither of 10, and is characterized by forming the thin film transistor for pixel switching in the shape of a matrix as said 
hin film device on said 1 st base material, and manufacturing the active-matrix substrate which has the thin film 
ransistor concerned in the shape of a matrix at said 2nd process. 

ittp://ww4.ipdl.jpo.gojp/cgi-W^ 6/28/2004 



[Claim 13] The manufacture approach of the active-matrix cnk h- ♦ • , ' P ?g e 2oO 

tractor concerned the scannuTg line w^SSnSSH^S^^ 1 ^ * "* ^ M " fi,m 
thin film transistor concerned electrically, and the pixel eleS £ ,, ° h connects w i* the source of the 

substrate specified to claim 12 thru/or eittStfM X manufacture a PP™>ch of the active-matrix 

[Clam, ,6] The electrode device characterized by usirrg the aenve-matrix substrate specified ,„ Cairo ,5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a active-matrix substrate of having used 
the manufacture approach of the manufacture approach of thin film device equipment, the thin film device equipment 
obtained by this approach, and this thin film device equipment, the active-matrix substrate obtained by this approach, 
and the electro-optic device using this active-matrix substrate. In more detail, after forming a thin film device on a 
substrate, it is related with the technique which imprints a thin film device from this substrate to other substrates. 
[0002] 

[Description of the Prior Art] Among various kinds of electro-optic devices, with the liquid crystal display of the active- 
matrix mold using liquid crystal as electrooptic material, in case a thin film transistor (henceforth TFT) is manufactured 
as a switching element on a active-matrix substrate, a semi-conductor process is used. Since the inside of this process 
includes the process accompanied by high temperature processing, it needs to use what has the high thing, i.e., the 
softening temperature, and the high melting point of the quality of the material which is excellent in thermal resistance 
as a substrate. Therefore, heat-resisting glass is used as a substrate with which quartz glass is used and bears the 
temperature around 500 degrees C as a substrate with which current bears the temperature of about 1000 degrees C. 
[0003] Thus, the substrate carrying thin film devices, such as TFT, can bear the temperature conditions at the time of 
manufacturing those thin film devices etc. 

[0004] However, after the substrate carrying thin film devices, such as TFT, is completed, in aforementioned quartz 
glass or heat-resisting glass, it is not sometimes desirable. For example, since these substrates are very expensive when a 
quartz substrate, a heat-resisting glass substrate, etc. are used so that the manufacture process accompanied by high 
temperature processing can be borne, the rise of product prices, such as a display, is caused, moreover, the liquid crystal 
display used for portable electronic devices, such as a palmtop computer and a portable telephone, is cheap as much as 
possible - in addition, even if it drops, it is also called for that it is light and can be equal also to deformation of some 
and that it is hard to be divided, but while a quartz substrate and a glass substrate are heavy, it is weak to deformation 
and easy to be divided by fall etc. Therefore, the substrate used for conventional thin film device equipment has the 
trouble that it cannot respond to the both sides of the constraint which comes from manufacture conditions, and the 
property required of a product. 

[0005] Then, an applicant for this patent has proposed the technique which exfoliates from the 1st base material and 
imprints this thin film device to the 2nd base material, after forming a thin film device on the 1st base material on the 
conventional process and the same conditions as abbreviation (Japanese Patent Application No. No. 225643 [ eight to ]). 
With the technique proposed here, by forming a detached core between the 1st base material and a thin film device, and 
irradiating energy light as opposed to this detached core, a thin film device is exfoliated from the 1 st base material, and 
this thin film device is imprinted to the 2nd base material side. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the conventional exfoliation approach and the imprint 
approach, in case a thin film device is made to exfoliate from the 1st substrate, there is a trouble that the exfoliation 
phenomenon in a detached core does not happen proper only by irradiating energy light at a detached core. For example, 
in case the 1st base material is removed from a thin film device side by irradiating a laser beam at this amorphous 
silicon film, and producing an exfoliation phenomenon after forming the amorphous silicon film containing hydrogen 
gas as a detached core to the 1st base material, there is a trouble that hydrogen gas is rapidly generated from the 
amorphous silicon film, and a thin film device is damaged. 

[0007] In view of the above trouble, this invention by rationalizing the exposure conditions of the energy light to the 
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amorphous silicon film of hydrogen content used a* a At>t*nh~A ^ 

equipment which exfoliates fronfa ^Shou l^^TSS^^^!!^ ° f ^ *** film device 

substrates, The manufacture approach of the actiTman^ Sti J fiIm device ' <? d ^ be sprinted to other 
device equipment obtained byls manufactoe ^S^SSlSS^ manUfaCtUre a PP roach of thin film 
active-matrix substrate manufactured hv »S™II2 I ' t^ 8 *" 1 f lm device equipment, It is in offering the 
substrate. "lanutactured by this manufacture approach, and the electro-optic device using this active-matrix 

[0008] 

^o^T^J^^^^^ «• - «» base mat e rial h «. 
said 1st detached core, and said 1st basem^^MSfe 2nd process which forms a thin film device on 
base material on the opposite side By prXTng « SS^^T ^ PrOCeSS WWch paSteS U P 2nd 

detached core, and of the interfaces of^^SS^^^S^f ? " ^ Side m * e layer of said lst 
equipment of having the 4th process which -?JYk manufacture approach of thin film device 

thin film device «S*SS d *5 ***** Side ' and the 

silicon film which contains the element action of ■ £? S"? 1 * detaChed «« Tne amorphous 
exposure of the energy light to the lSd2J5S ™ generatlon of ^ 18 Possible, for example, hydrogen, by the 
irradiating energy figft ^SSdHSi^Z ^ •J 0 ™??*! * f0mied - At Said 4th P roce88 WMe 
changinglhe enSgytmino" s ener^ ^ ^ * » ^erized by 

a low consistency. Msiency wmcft irradiates the 1 st detached core concerned to high density from 

hydrogen gas etc. will ^^^^^^^S?f lst ? etached -ore (amorphous silicon film), 
detached core carries out phase transition to tne poHsfreSn fil™ r° iph0US SlllC ° n film Which constitut ^ the 1st 
happens by the inside of the layer ^l^S^^^^^TT^ " exfoliation Phenomenon 
thin film device side, and a thin film device SSSS? to a 2Mb™ ™t f^f "S^ ^ be rem ° Ved from a 
energy density is irradiated, after the aaonSu^S^^^^yT^ ? However ' if with too high 
polish recon film, it was damaged furiS^nd^fflteSftS S?iS ?S ? lst detached core will transfer to the 
in the exposure of energy light with low^^^t^SLa^?? 1 W1 " b& damaged " ° n *• other h and, 

amorphous silicon filmfhydrogen gas etc dkfi I t0 P ° Hsh recon film from 

not progress proper. The LJs^£mSSS^ZS^ ^ e * fohatlon b y l8 < detached core does 
density which damages the riSSfin^SSSStaS S Sj " "T^ 8 * *" level of «» ™™ 
the silicon film here. That is, the level <rfttSe^^^v^*5^ C T f" 8 ^ w1h hydrogen stents of 
with a high hydrogen content was low, and thTSw fiS^^^rf? 0011 ^ S ° ^ ft is the silicon film 
silicon film was high was acquired, so that it££ttc fSfcoS ffi? 5f energy density Which dama 8 es the 
this-application person proposes ofitin^^^^^SS^f fcjfogm C ° ntent ^ m invention-in- 
is, in the early phase ^^^S^^^^^^t ^ kn ° Wledge - ™ at 

amounts of hydrogen contained in the silicon film ! /l 8 ? 1 , lstdetached core, since there are many 

low energy density so that theli icon ^fi^ to^^^S^StJh^ * toad ^ n 00 ^ after il Elates light with 
exposure of this energy light, light wiS^S^lS^iSIta^,^ 2?" ^ ^ ^u" 110011 film by *» 
energy light at the lst detached core, according tofltoSS^ rfS^JSffl ^ s / nventlon > while irradiating 
changing, the energy luminous energy ooiMri^^SSi^SSS.^! whlch Vi COns ^ te8 *e 1* detached core 
high density. So, within limits which the silicon fHm wht? ? 1 ? I' 1 " 1 ! S Changed from a ,ow insistency to 
energy light with high energy d.2„ SSSl^^T"if e - 1 .* dc ^* ed does not damage, since 
the interface can beldvanced smS^cSriS^lS^ Y ? ms,d !° f me ^ of the 1st detached core or 
equipment can be manufactured eSiuy ^ Therefon ^ accordln 8 to invention, reliable thin film device 

El Jn ! nVen l! on ' a laser beam is Radiated as said energy light at said 4th process 

[001 1 Hn this invention, said energy luminous energy consistency Say be changed^Siuously or gradually at said 4th 

or the amorphous silicon film with fcj ^LntXof^d oge^-^PC^ IftT J? 1 " 1 Wh ? ch d oes not contain 

.U, e thing which carried out ion doping may be used Ss 1^$£S&^?£[ SfiS? 

[001 3] Moreover, said 1 st detached core may be the amorphous silicon film with which hydrogen was introduced at the 
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:ime of membrane formation. For example, the amorphous silicon film formed by the plasma-CVD method using the 
naterial gas containing hydrogen may be used as the 1st detached core. 

0014] In this invention, said 2nd base material is pasted up on said the 1st base material and opposite side of said thin 
Him device through the 2nd detached core at said 3rd process. The 5th process which pastes up the 3rd base material on 
said the 2nd base material and opposite side of the thin film device concerned after imprinting said thin film device to 
>aid 2nd base material at said 4th process, The 6th process which removes said 2nd base material from said thin film 
ievice side, and imprints the thin film device concerned to said 3rd base material side may be performed by producing 
in exfoliation phenomenon at least in one side in the layer of said 2nd detached core, and of the interfaces of this 2nd 
detached core. Thus, since a thin film device will be imprinted twice when constituted, in the condition of having 
imprinted to the 3rd base material, a thin film device serves as as [ the laminated structure when forming a thin film 
device in the 1st base material ]. 

"001 5] In this invention, a thin film transistor is formed as said thin film device on said 1 st base material at said 2nd 
process. 

[0016] The manufacture approach of the thin film device equipment concerning this invention can be used as the 
manufacture approach of a active-matrix substrate. In this case, at said 2nd process, a thin film transistor is formed in 
the shape of a matrix as said thin film device on said 1st base material, and the active-matrix substrate which has the 
thin film transistor concerned in the shape of a matrix is manufactured. 

[0017] After imprinting a thin film device in this invention to the 2nd base material or 3rd base material finally carried 
in a product, on this substrate Although the processing in an elevated temperature may form unnecessary wiring etc., 
while forming said thin film transistor in the shape of a matrix on said 1st base material, in said 2nd process The 
scanning line which connects with the gate of the thin film transistor concerned electrically, the data line which connects 
with the source of the thin film transistor concerned electrically, And the pixel electrode electrically connected to the 
drain of the thin film transistor concerned is formed, and, also as for these wiring and electrodes as well as a thin film 
device, it is desirable to imprint to the substrate finally carried in a product. 

[001 8] Moreover, in this invention, the thin film transistor for drive circuits may be formed as said thin film device on 
said 1st base material, and the active-matrix substrate which has a drive circuit equipped with the thin film transistor 
concerned may be manufactured. 

[0019] About the active-matrix substrate concerning this invention, it is suitable for constituting electro-optic devices, 
such as a liquid crystal display, by making electrooptic material, such as liquid crystal, pinch between opposite 
substrates. That is, since a large-sized substrate, a cheap substrate, a light substrate, the substrate that can be equal to 
deformation, and the substrate not breaking can be used as a substrate finally carried in a product according to this 
invention, an electro-optic device called the liquid crystal display excellent in cheapness, a light weight, shock 
resistance, etc. can be constituted. 
[0020] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a drawing. 
[0021] Each of [gestalt of the 1st operation] drawing 1 thru/or drawing 6 is a process sectional view for explaining a 
process until it imprints a thin film device to another substrate, after forming a thin film device on a substrate among the 
manufacture approaches of the thin film device equipment concerning the gestalt of operation of the 1st of this 
invention. Drawing 7 is a graph which shows the relation of the wavelength and the permeability of the laser beam in 
the 1 st base material used for the manufacture approach of the thin film device equipment of this gestalt. Drawing 8 is a 
graph which shows the relation between the hydrogen content when irradiating a laser beam, energy density, and the 
condition of the silicon film when irradiating a laser beam to the amorphous silicon film of hydrogen content. Drawing 
9 (a) and (b) are the explanatory view showing typically signs that laser radiation is carried out by the Rhine beam with 
which energy intensity has Gaussian distribution in the cross direction, respectively, and the explanatory view showing 
the profile of the energy intensity in the cross direction of this Rhine beam. Drawing 10 (a), (b), and (c) are the 
explanatory views showing signs that energy intensity is changed gradually, when energy intensity repeats and irradiates 
the explanatory view showing typically signs that laser radiation is carried out, the explanatory view showing the profile 
of the energy intensity in the cross direction of this Rhine beam, and this Rhine beam in the cross direction by the Rhine 
beam which has rectangle-like distribution, respectively. 

[0022] (The 1st process) By the manufacture approach of the thin film device equipment of this gestalt, first, as shown 
in drawing 1 (a), the 1st detached core 120 is formed on the 1st base material 100. With this gestalt, what has the 
translucency which light may penetrate as the 1st base material 100 is used. In this case, as for the permeability of light, 
it is desirable that it is 10% or more, and it is more desirable that it is 50% or more. Since attenuation (loss) of light will 
become large in case an exfoliation phenomenon is made to cause by the 1st detached core 120 by irradiating energy 
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light, such as a laser beam, from the background of the 1 st base m^riai i nn • 

permeability is too low, in case the 1st base material Toot, Z i «t ?! P / OC6SS menti ° ned ,ater if this 
light is needed. Moreover, as for the 1st base material inn ? i 6 lst detached «« 120, the big quantity of 

desirable to consist of ingredients ^h icn we^e to l^SS^ t0 Wnsisto f, reliabl e ingredients^ it is 
dun film device layer 140 and an toterlay^ o ^iSSS^SKST-'T? 11 /- * Ca " *" reaSOn forms * e 
depending on the class and formation approach IHsbLal^ K ^? °° m * e 2nd process mentioned later, 
about 350-1000 degrees C, so the ^^^L t^^^^lT^ ^JT **> tem P er ^ which is 
140 grade on the 1 st base material 100 etc can teiSStfSe^ f^ ns a \ Ae ^ffonxiing min film device layer 
such even case. Therefore, the 1st base mate^al 100 £?£_f__d 2£C T^i* 00 ,S 6XCellent in resista *<* 
ingredient more than Tmax, when the maximum temnemtoe afthe H Y J?** ^ P ° int is ^tuted from an 
to Tmax. A thing 350 degrees C or m^^STSSS^ »h t TnH T^" film device layer 140 is set 
material 100 has a more desirable thing 500 ^32 ^ ' Sp f lfi ?^ ? e component of the 1st base 

foS^AlT 8 I 059 ' ^ 8l3SS OA-2 gS^nfio^ 3 *"* ^ ^ reSiSti ^ ^ * *«* 

■ from the background of the 1st base material SSS^^S?SS3b ? ™* 1" u ^ Wi " be irrad * ated 
thick m spite of having used what has permeabilitv I™ « , t£f? ?l mentloned i later * the lst base material 100 is too 
of the 1st base material 100 is high A fS^^^J*^ "? 10 °- In addition > when permeability 
of the 1st base material 100, it is toSSS^ffi^Sffi" k (5 °T\ M ° re ° Ver ' 38 for * e 
[0024] In this gestalt, the 1st detached core 120 ZZt^^t^ f° b f ™ diated * homogeneity, 
receiving physical operations, such as Hgnt m*E^&£}E!?^ £ ^ film device la y er 14 ° by 
absorbed, for example, and what has a pmpSry w^ch prSuc^ exSfonT 120 » energy light can be 

^^'J - the inside of Z ^J^i^SS^SS^ST^ * * ^ md 

The amorphous silicon film of hvdroeen _^T^^~ eXampJe ' "ydrogen and nitrogen, is formed, 

desirable that a hydrogen content is cLm^ft^^J n fJS? ,L M f °[ thls ^orphous silicon film, it is 
Thus, while the amorphous silicon film ^LmS^S^S^JS T desirabl ^ that * is 2 - 20 atom % extent, 
laser beam, is irradiated in the 4th ptooJnSS^^^^^ 11 ? ""S ^ When energy ^ su <* as a 
amorphous silicon film emits hydrogen, nate^lS^^ft? Slh ? n film ° f hydr ° gen rantent » ™ed; the 
force in which it causes exfoliation detached core 120 generate internal pressure, and serves as the 

suitably conditions, such as membrane fcnSSSS^^iff^ SlIlC ° n C£m be ad J usted b y «%KP 
ambient atmosphere, a quantity of gas flow teZn^T^Z J?? P ' l 8 ** pre J sentatl °n» gas pressure, a gas 
membrane formation rate is high when £ ^^^^m^JT^' ^ V*** 00 P ° Wen ^ since tb * 
can be improved. Moreover, since hydrogen^lTcoXto on me^oih ¥ the Plasma-CVD method, productivity 
when the amorphous silicon film is formS by the X^ttS? SSS°Sf " * ? dUring membrane fo ™ at i° n 
introduce hydrogen into the amorphous siliZm^ZS^^f' *"* " ^ advanta * e ** * is not n -ssary to 

&Keti= ^ h H fomiS 3 film d6ViCe etC - behi » d > P-cess 
in a detached core is desorbed 8 6 temperature < 350 de ^es C - 400 degrees C) from which the hydrogen 

[0028] moreover, the amorphous silicon film of hydrogen content -- LPrvn tu.y^A c , 

amorphous silicon film which does not contain hvdro , W L u hydrogen »n after forming the 

minute amount contains hydrogen very much - Z ion^VZ ^ ^ a f OT P hous film with which only a 

this approach, the hydrogen moVe ^mZnst^ZZ^Ttn " ^ may be Cairied ° ut According to 

being influenced by the process conditionTof S amoiXul s^n ^ " ^ silicon film, without 

the temperature from which the hydrogen i,^ ^aTetS tre lf ^ iS 3 prOCeSS which exceeds 
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he thickness of the 1st detached core 120 is too thin, since the homogeneity of the 1st detached core 120 will be 
ipoiled, nonuniformity may arise in exfoliation. Moreover, if the thickness of the 1st detached core 120 is too thick, it is 
lecessary to enlarge power (quantity of light/energy density) of energy light, such as a laser beam which irradiates the 
1st detached core 120. Moreover, if the thickness of the 1st detached core 120 is too thick, the activity which removes 
he 1st detached core 120 which remained in the thin film device layer 140 side etc. will take time amount. In addition, 
is for the thickness of the 1st detached core 120, it is desirable that it is uniform as much as possible. 
0030] Moreover, the 1 st detached core 120 may have structure in which a detached core 124 is formed through the 
substrate layer 122, as shown in drawing A (b). In this case, the substrate layer 122 plays roles, such as a barrier layer 
tfhich prevents mixing of the impurity from a base material 100. 

003 1] (The 2nd process) Next, as shown in drawing 2 , the thin film device layer 140 containing various thin film 
levices is formed on the 1st detached core 120. In the example shown in this drawing, the thin film device layer 140 
contains TFT formed for example, on the interlayer 142 who consists of Si02 film so that the part shown with an 
ilternate long and short dash line K may be expanded within the limit enclosed with an alternate long and short dash 
ine and may be shown. This TFT is equipped with the source drain electrode 1 52 which consists of the source drain 
field 146 which comes to introduce n mold impurity into the polish recon film, the channel field 144, gate dielectric film 
148, the gate electrode 1 50, an interlayer insulation film 154, aluminum, etc. Although Si02 film is used as an interlayer 
142, the insulator layer of others of Si3N4 grade can also be formed. Although the thickness of the interlayer 142 who 
uses here is suitably determined according to the formation purpose or extent of a function which can be demonstrated, 
it is desirable that it is lOnm - about 5 micrometers, and it is usually more desirable that it is 40nm - about 1 micrometer. 
The middle class 142 is formed as the protective layer which protects the thin film device layer 140 physically or 
chemically, an insulating layer, a conductive layer, the protection-from-light layer of laser light, the barrier layer of 
migration prevention, or a reflecting layer. In addition, the middle class 142, such as Si02 film, may not be formed 
depending on the case, but the thin film device layer 140 may be directly formed on the 1st detached core 120. 
[0032] Although the thin film device layer 140 is a layer containing thin film devices, such as TFT, in the example 
shown in drawing 2 The thin film device formed in this thin film device layer 140 The class of device manufactured 
besides TFT is embraced. For example, a thin-film diode, The optoelectric transducer which consists of PIN junction of 
silicon (a photosensor, solar battery), A silicon resistance element, other thin film semiconductor devices, various 
electrodes (it ITO(s) example:) Actuators, such as a transparent electrode like the mesa film, a switching element, 
memory, and a piezoelectric device, You may be the micro MAG device which combined a micro mirror (piezo thin 
film ceramics), a magnetic-recording thin film head, a coil, an inductor, the charge of a thin film quantity magnetic- 
permiable material, and them, a filter, the reflective film, a dichroic mirror, etc. Any [ these ] thin film device is formed 
through general comparatively high process temperature. Therefore, also when forming such a thin film device, as 
described above, it is necessary to use the thing which has high dependability and which can bear the process 
temperature as the 1st base material 100. 

[0033] (The 3rd process) Next, as shown in drawing,! , the 2nd base material 180 is pasted up through a glue line 160 
on the thin film device layer 140 (it is the opposite side in the 1st base material 100). 

[0034] As a suitable example of the adhesives which constitute a glue line 160, adhesives, such as photo-curing mold 
adhesives, such as reaction hardening mold adhesives, heat-curing mold adhesives, and ultraviolet curing mold 
adhesives, and aversion hardening mold adhesives, are mentioned. As a presentation of these adhesives, what kind of 
thing is sufficient as an epoxy system, an acrylate system, a silicone system, etc., for example. Formation of such a glue 
line 160 is made for example, by the applying method. 

[0035] In using hardening mold adhesives for a glue line 160, after applying adhesives for example, on the thin film 
device layer 140 and joining the 2nd base material 180 on it, adhesives are stiffened by the hardening approach 
according to the property of adhesives, and adhesion immobilization of the thin film device layer 140 and the 2nd base 
material 180 is carried out. 

[0036] When photo-curing mold adhesives are used for a glue line 160 For example, after applying adhesives on the 
thin film device layer 140 and joining the 2nd base material 180 on it, By irradiating light at adhesives from one inside 
side by the side of the 1st base material 100 of light transmission nature, or the 2nd base material 1 80 of light 
transmission nature, adhesives are stiffened and adhesion immobilization of the thin film device layer 140 and the 2nd 
base material 180 is carried out. In addition, light may be irradiated at adhesives from the both sides by the side of the 
1st base material 100 of light transmission nature, and the 2nd base material 180 of light transmission nature. As 
adhesives used here, adhesives, such as an ultraviolet curing mold which cannot affect the thin film device layer 140 
easily, are desirable. 

[0037] Water-soluble adhesives can also be used as a glue line 160. As this kind of water-soluble adhesives, it is 
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^^^I^^^ZI^^I^^ SWe - '*» »" 160 -» «- formed in the 
this glue line 160. When th. 2nd bai SS, * T" * e ^ fital d <^ 'ayer 140 through 
may be omitted, rnarerrar isu tne very thrng has an adhesron functton, formaHon of a glue linel 60 

Kr^^^^ *ennal resistance and corrosion resistance, may 

base material 100 side, in order to mprint this tn£ thin film device layer 140 in the 1st 

the temperature conditions at ttJST^^^^^J^ t0 2nd bas « 180, the property that 

2nd base material 1 80. Therefore, when HS Xn™2?™ S?" be b ° me etC " is not re ^ uired me 

140 is set to Tmax, as an ingredient ^^^S^T^lT^^T^^^ ^ deViCe ,ayer 
temperature can use the following [ Tmax 1 For example a Z SSSj ' 8 ^ ^ ransitlon P oint ( T 8) or softening 
a thing (800 degrees C or less orloo degree, C or S and the In^T WIS* S ° ftenin8 tem P^ature can use 
C or less. ^ S U ° r leSS) ' 3,141 1,16 2nd base ma tenal 1 80 may be a thing 320 more degrees 

E°tt fl ffl r~ nt ° f ri8idit ^ (-inforcement) as a 

polyolefine, a polyvinyl chloride, a polyvinyl^ (EVA , annular polyolefine, Denaturation 

polycarbonate, Polly (4-methyl BENTEN n ^ Sonome^ k^X™ ' ^^.P 0 ^^' polyamidoimide, a 

copolymer (AS resin), Butadiene Styrene, a ifo SSoK° ?f 3,1 acr y b <>styrene 

such as polyp CHIREN terephthalate (PBT) "nfc&^^f^ ( PET >> Polyester, 
ketone (PEK), a polyether etiier ketone iTEEK? pXiw f ^P^ 1 ^ ( p CT), A polyether, a polyether 

polyphenylene oxide* polyaSE^^^t^SS^^ P °^ hen y ,ene oxide Reformation 

fluoride, other fluorine system resin, A st^ene svs em Sv^efi pol >™ er )> Po lytetrafluoroethylene, polyvinylidene 
polyurethane system, Various thermoplastic el aXm™-' a P° IyoIeJ I ne V 8 *™' a Polyvinyl chloride system, a 
system, An epoxy resin, phenoS a u^ea Sn __SS." fluoro ™ bber ^ and a chlorinated polyethylene 
mainly concerned with diese, a blend obS a p SJSSSS et ' Unsaturated Polyester, The copolymer which is 
can use the layered product which carted out X &^^ n f ^ 1^' SiHC ° ne ^ P ol ^ane, etc. 
[0043] When a plastic plate is used as the 2nd bieWeriaf 180 AelnH T a ° 7? ° F ^ "»«« these ' 
in one. Moreover, if the 2nd base material 180 Ta Lt! ' ^ large - s,z 1 ed base material 180 can be fabricated 
has a curve side and irregularity, h^Z^^^^i^ >f>t is complicated configurations, such as what 
there is also an advantagfmat^ 

sssx is advantageous in case a - d ^sss seeks s 1 80 is a 

constitutes it, silicic-acid 

borosilicate glass, etc. are mentioned for^xSe Amon^iT ul"" 6 ft" ' lead (alkali) S lass > bariu ™ glass, 
semiconductor device like [ at the time of constitutina th^ oZH a d iele ctnc layer, an insulating layer, and a 

subsrrare ,00 reachea rbe ,« ^ OT^S^SSS ^{S^SXT * 
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exfoliation in a layer or interfacial peeling and both sides are generated in the 1st detached core 120. 
[0048] Therefore, if the force is applied so that the 1 st base material 1 00 may be removed as shown in drawing 5 , the 
1st base material 100 can be easily removed by the 1st detached core 120. Consequently, the thin film device layer 140 
can be imprinted to the direction of the 2nd base material 1 80. In this process, it is because hydrogen gas is emitted from 
the amorphous silicon film while the amorphous silicon film of the hydrogen content which constitutes the 1 st detached 
core 120 by the exposure of a laser beam carries out phase transition of the principle which the exfoliation in a layer and 
interfacial peeling produce in the 1st detached core 120 by the exposure of a laser beam to the polish recon film. 
[0049] After removing the 1st base material 100, the 1st detached core 120 may remain in the thin film device layer 140 
side. In such a case, as shown in drawing.6 , the extant detached core 120 is removed by the approach which combined 
approaches, such as washing, etching, ashing, and polish, or these. Moreover, if it removes similarly when a part of 1 st 
detached core 120 has adhered to the 1st removed base material 100, when the 1st base material 100 consists of an 
expensive ingredient like quartz glass, and a rare ingredient, reduction of a manufacturing cost can be aimed at by 
reusing the 1st base material 100 (recycle). 

[0050] As an energy light irradiated at this process, if the exfoliation in a layer or interfacial peeling is made to start by 
the 1st detached core 120, what kind of thing may be used, for example, ultraviolet rays, the light, infrared radiation 
(heat ray), etc. will be mentioned. A laser beam is desirable at the point of being easy to make the 1st detached core 120 
producing emission of phase transition or hydrogen gas also in it. 

[0051] As a laser beam, although various gas laser, solid state laser (semiconductor laser), etc. are mentioned, excimer 
laser, Nd-YAG laser, Ar laser, a C02 laser, a CO laser, helium-Ne laser, etc. are used suitably, and especially excimer 
laser is desirable also in it. Since this excimer laser outputs high energy in a short wavelength region, it can make the 1st 
detached core 120 produce emission of phase transition or hydrogen gas extremely for a short time. Therefore, it can 
exfoliate in the 1st detached core 120, without deteriorating or damaging the 1st base material 100 and the 2nd base 
material 1 80 grade, since neither the 1st base material 100 nor the 2nd base material 1 80 grade is made to almost 
produce a temperature rise when a laser beam is irradiated. 

[0052] As shown in drawing 7 , the 1st base material 100 used with this gestalt has the property that permeability 
increases steeply to the wavelength of 300nm or more. Therefore, in such a case, it irradiates, the light (wavelength of 
308nm), for example, the Xe-Cl excimer laser light etc., 300nm or more of wavelength etc. 

[0053] Thus, if a laser beam is irradiated from the rear-face side of the 1st base material 100 and the amorphous silicon 
film (the 1st detached core 120) is annealed, as shown in drawing 8 , the amorphous silicon film (alpha-Si) will be 
transferred to the polish recon film (Poly-Si). However, if light with too high energy density is irradiated, the silicon 
film which constitutes the 1st detached core 120 will damage and be ruined (ablation), and the thin film device layer 140 
will be damaged. On the other hand, in the exposure of a laser beam with low energy density, neither the transition to 
the polish recon film from the amorphous silicon film nor generating of hydrogen gas takes place smoothly, and 
exfoliation by the 1st detached core 120 does not progress proper. Moreover, in drawing 8 , as a continuous line L 
shows, the level of the energy density which damages the silicon film changes with the amounts of hydrogen in the 
silicon film the boundary of the field which the silicon film does not damage when a laser beam is irradiated, and the 
field which ablation generates and damages on the silicon film. That is, the level of the energy density which damages 
the silicon film, so that it is the silicon film with a high hydrogen content is low, and the level of the energy density 
which damages the silicon film is so high that it is the silicon film with a low hydrogen content, so, in the early phase 
which started the exposure of the energy light to the 1st detached core 120 with this gestalt Since there are many 
amounts of hydrogen contained in the silicon film which constitutes the 1st detached core 120 After it irradiated light 
with about two 1 50 mJ/cm low energy density and hydrogen gas fell out from the silicon film by the exposure of this 
energy light so that the silicon film might not be damaged for example, light with about two 350 mJ/cm high energy 
density is irradiated. 

[0054] As an approach of irradiating a laser beam on such conditions, an energy luminous energy consistency may be 
changed continuously or gradually. 

[0055] For example, as typically shown in drawing 9 (a) and (b), the profile of the energy intensity in the direction of Y 
of the Rhine beam (laser beam) prolonged in the direction of X among the direction of X which intersects 
perpendicularly by the field inboard of the 1st base material 100, and the direction of Y is set up so that it may have 
Gaussian distribution, and this Rhine beam is shifted little by little in the direction of Y. Although any part will receive 
predetermined time amount and the exposure of a laser beam continuously if such an approach is adopted, and it sees 
from the 1st detached core 120, energy intensity changes to drawin g 9 (b) in the meantime along with the profile of the 
energy intensity shown by the arrow head LA. therefore, after it receives the exposure of a laser beam with quite low 
energy intensity at first, among those it boils any part of the 1 st detached core 1 20 and it receives a laser beam with 
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about two 150 mJ/cm low energy density it will receive ai^u^ •„ . 

[0056] Moreover, as typically shown in drawTng ^^£^5 ST ^ 35 ° ^ ^ densitv ' 
of the Rhine beam (laser beam) prolonged in thf direct of X Inn? fv. ° *5 mt6nsity in directi °n of Y 

perpendicularly by the field inboard of the 1st ^^M^^^a^^^ wWch intersects 
distribution of a rectangle configuration^ ill n i ' Md 016 d,recDon of Y is set up so that it may have 
Y. And if the exposure^ SS^VJ^SSSSS^ ^ "f be " m i§ "** in * e 
repeated to the same substrate. In that case as shown in ^ Same ,aser radiation will be 

Consequently, a laser beam with about Zo Tsl mS 5? » » "^."^ iS raised 

with about two 350 mJ/cm high energy densiW will I be ^SS^T 3 ^ TfXeWed > ^ a laser b ^m 

[0057] When a laser beam is S^^Z^S^S^J^^ ° f ^ 1S * f Xp ° Wre - 

a cure in case the exposure light which V^S^^S^M^^SS^ ^V* ? 0Wn " ■ 38 

and does a bad influence, there is the annroach nf fnrrr,i„J 1 * ^ Z r€aches even * e ^ film device layer 140 
detached core 120 which absorbs a laser beam 3 124 > such 38 * tantalum (Ta), on the 1 st 

by the interface of a metal membrane 124 the laser S wmeh^^Jf f p P™ acn - sin <* « * completely reflected 
mfluence on Are thir , fflm device layer ,40 ££St! £__ if ' ""■' 20 n< " have " bad 

[0059] In addition, after imprinting the ^£^^^^1^^" ™ ^ deViCe ^P™*- 
material 180, Si02 unnecessary film coSfeuou! toTSn fif^ nl , 6 1 st base Serial 100 to the 2nd base 
imprinting the thin film device layer lTC l Z film ^e etc. is removed if needed. Moreover, after 
layer for wiring and the fcnn^.^^^^^J^^. the 2nd *~ material 180, the conductive 
substrate 1 80. P VC °° at t0 1116 min fi,m device layer 1 40 may be performed on this 2nd 

K!^«ch~fS f s,al, Utin film device layer ,40 

material 100 are removed by the 1st detached core 120 For th l r, l^V^H film deV1Ce ,aver 140 and *e 1st base 
the thin film device layer 140 side ease md«SX£ ^ SeW 6 i* ^ 100 can be remov «i from 

accompanying exfoliation actuation andidSteftta fiW ' 1§ n ° damage t0 film device layer 140 

[0061] Moreover, with this eestalt sinre _££! h i f ! * * qu, P ment 1 ««n be manufactured. . 
process according to ^5^^SS^?ffiS ^ * l0W 00n8i **«* *> *gh density in the 4th 
irradiating the las* beam! aC£ ' J^SS^ ^SJSTh*? 1S , tdetache l core 12 ° ehangingwhile 
which constitutes the 1st detached core 120 doeV not dSnS So TiSS Wlthm K-*s which the silicon film 

detached core 120 or the interface can be adva^ed ITS and ^ ^ mSlde ° f laver of * e »* 

thin film device equipment 1 can be manufS^efficTemly ^ Theref ° re ' aCC ° rdin S to this gestalt, reliable 

5l^iS° ffe OPeratl ° n] dra ^ 12 *™** d « 4 > *» ^stalt of operauon of the 

[ S^t^^l^^ ^Z^T^Jr Sh T ng *" *— <>f each process 
device^uipm.^ 

f^CfJtt lofoperation to imprint the thin 

2nd base material 1 80 is pasted up on the 1 st ba£ ~ nm i d pr ° CeSs) - Next ' 38 shown » drawingj , the 
3rd process). With this gestalt, the^ ill £?^S? ^ ^ 6,m device la 3^o'(the 

so that it may mention later, it replaces wiS ^SueTne T 60 1 ^° Ved from * e 111111 film device layer 140 side 
device layer 140 through 2nd detached "re foo" so^^^^ 180 is ted U P on *e thin film 

detached core W . adhesives, such as thermoftision -SMBS^ 
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Dllowing explanation explains the example which formed 2nd detached core 160' with thermofiision nature adhesives. 
text, as shown in drawing 4 thru/or drawing^ , irradiate energy light, such as a laser beam, at the 1st detached core 
20, an exfoliation phenomenon is made to cause by the 1st detached core 120, and the thin film device layer 140 is 
^printed to the 2nd base material 180 (the 4th process). At this 4th process, the energy density of the laser beam which 
radiates the 10th detached core is changed from a low consistency to high density. 

3066] (The 5th process) Thus, after imprinting the thin film device layer 140 to the 2nd base material 180, as shown in 
rawing..! 2 , the 3rd base material 200 is pasted up on the inferior surface of tongue (the 2nd base material 1 80 and 
pposite side) of the thin film device layer 140 through a glue line 190. As a suitable example of the adhesives which 
onstitute this glue line 190, the adhesives of various kinds of hardening molds, such as photo-curing mold adhesives, 
uch as reaction hardening mold adhesives, a heat-curing mold binder, and ultraviolet curing mold adhesives, and 
version hardening mold adhesives, are mentioned. As a presentation of adhesives, they are an epoxy system and an 
crylate system, for example. What kind of thing is sufficient as a silicone system etc. Formation of such a glue line 190 
s made for example, by the applying method. 

0067] When using hardening mold adhesives as a glue line 190, for example, after applying hardening mold adhesives 

0 the inferior surface of tongue of the thin film device layer 140, join the 3rd base material 200, after an appropriate 
ime is made to harden hardening mold adhesives by the hardening approach according to the property of hardening 
nold adhesives, and adhesion immobilization of the thin film device layer 140 and the 3rd base material 200 is carried 

)Ut. 

0068] When using photo-curing mold adhesives as a glue line 190, light is preferably irradiated from the rear- face side 
>f the 3rd base material 200 of light transmission nature. As long as it uses as adhesives adhesives, such as an ultraviolet 
airing mold which cannot affect the thin film device layer 140 easily, light may be irradiated from the 2nd base material 
80 side of light transmission nature, and light may be irradiated from the both sides by the side of the 2nd base material 
.80 and the 3rd base material 200. In addition, a glue line 190 may be formed in the 3rd base material 200, and the thin 
ilm device layer 140 may be pasted up on it. Moreover, when the 3rd base material 200 the very thing has an adhesion 
unction, formation of a glue line 190 may be omitted. 

0069] As compared with the 1st base material 100, properties, such as thermal resistance and corrosion resistance, may 
>e inferior in the 2nd base material 180 and 3rd base material 200. That is, with this gestalt, after forming the thin film 
levice layer 140 in the 1 st base material 100 side, in order to imprint this thin film device layer 140 to the 2nd base 
naterial 1 80 and to imprint to the 3rd base material 200 after an appropriate time, the property that the temperature 
conditions at the time of forming the thin film device layer 140 can be borne etc. is not required of the 2nd base material 
180 and 3rd base material 200. Therefore, when the maximum temperature in the case of formation of the thin film 
levice layer 140 is set to Tmax, as an ingredient which constitutes the 2nd base material 180 and 3rd base material 200, 

1 glass transition point (Tg) or softening temperature can use the following [ Tmax ]. For example, a glass transition 
point (Tg) or softening temperature can use a thing (800 degrees C or less or 500 degrees C or less), and the 2nd base 
naterial 1 80 may be a thing 320 more degrees C or less. 

0070] You may have flexibility and elasticity, although what has a certain amount of rigidity (reinforcement) as a 
nechanical property of the 3rd base material 200 depending on the class of device to manufacture is used. 
0071] As the 3rd base material 200, the optimal thing is used according to the class of devices to manufacture, such as 
a cheap glass substrate whose melting point is not so high, a thin sheet-like plastic plate, or a quite thicker plastic plate, 
for example. Moreover, the 3rd base material 200 may not be monotonous and may be curving. 
[0072] When using a plastic plate as the 3rd base material 200, as synthetic resin which constitutes it, any of 
thermoplastics and thermosetting resin are sufficient. For example, polyethylene, a polo propylene, an ethylene-pre 
pyrene copolymer, Polyolefines, such as an ethylene- vinylacetate copolymer (EVA), annular polyolefine, Denaturation 
polyolefine, a polyvinyl chloride, a polyvinylidene chloride, polystyrene, A polyamide, polyimide, polyamidoimide, a 
polycarbonate, Polly (4-methyl BENTEN -1), An ionomer, acrylic resin, polymethylmethacrylate, an acrylic-styrene 
copolymer (AS resin), Butadiene Styrene, a polio copolymer (EVOH), polyethylene terephthalate (PET), Polyester, 
such as polyp CHIREN terephthalate (PBT) and PURISHI clo hexane terephthalate (PCT), A polyether, a polyether 
ketone (PEK), a polyether ether ketone (PEEK), Polyether imide, polyacetal (POM), polyphenylene oxide, Deformation 
polyphenylene oxide, polyarylate, aromatic polyester (liquid crystal polymer), Polytetrafluoroethylene, polyvinylidene 
fluoride, other fluorine system resin, A styrene system, a polyolefine system, a polyvinyl chloride system, a 
polyurethane system, Various thermoplastic elastomer, such as a fluororubber system and a chlorinated polyethylene 
system, An epoxy resin, phenol resin, a urea resin, melamine resin, unsaturated polyester, The copolymer which is 
mainly concerned with these, a blend object, a polymer alloy, etc. are mentioned, and silicone resin, polyurethane, etc. 
can use the layered product which carried out the laminating of one sort or the two sorts or more among these. 
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[0073] When a plastic plate is used as the 3rd base materia! 9nn tu<* i~a i j t_ 

in one. Moreover, if the^rd base material 200 i T 'SS^^^S^^^ 1 f° ^ * 
has a curve side and irregularity it can manuferw i -J^ 5 complicated configurations, such as what 

toe is also an -^__£_£__„ £Si22^_^^_?_ 2 °° * a ? laS '" <" ala - 

glass, etc. are mentioned, for exarnple AmoTtJl^alttaal, 2 ( f 0 glaSS ' banum 8 ,ass - borosilicate 
glass, since shaping, processiws etc areeomrfaSlv «™ *\ me "">g .point .s low as compared with silicic-acid 
[0075] In this geaWMbe 5StS^SSSS^S^t^ ff. silici <=-^" glass are desirable, 

became independent in itself like rrSi^^S" t f l SOm S dev,<:es . llke what institutes the device which 
Itquid crysuTindicating dS , a J_f___i'?"?5 °f "" "T^ m aC,ive maWx 

insulating layer, and a ^conductor device ' J ' md 3,1 electrode '">"*• a <«eloctric layer, an 

Moreover, what is necessary iMStaSpS^i^^^^!^ < * OUt *** 2nd base material 18 °- 
water-soluble adhesives abused «SeSfS2S^TS?^ ^ ^ 16 °' * leaSt " PUre Water ' when 

160 ' which remains in the front face of the thin film device 
imprinted by the 3rd b2 £23 20^^i2SST ,,M ^ ^ ^ kyer 140 Was 

SfiSfSS S^S2^S2S55 e lst base r; erial 100 to the 2nd *~ 

imprinting the thin film devicTlaye? 5Sto Ist^ S^M^T?^? * ""^ t^™^' after 
the thin film device layer 140 from the 2nd baY TmateriaTlSS Tlhl iSSlf 6 ^ ba * e ™ atenal ^ or after imprinting 
wiring to the thin film device layer 140 frZSLn 3 "a nrntlt^ ? ^ ma ? nal 2 °°' «»*"*v€ layers, such as 
200 or the 3rd base material 200 Nation of a protective coat, etc. may be performed on the 2nd base material 

tZSS S5S« ^ %ZT*T 1 ^ gestalt Since ener ^ density is 

constitutes the 1 st detached core 20 chamrin ^SiSi^SS I according to the property of the silicon film which 
which the silicon film ^^^^^^^^^ beam ^ effectiveness same within limits 
laser beam with high energy densitycan i__53 I i Inl £ £i ^ 1 g6Stalt 1 ° f ° peration ~ a 

imprinted twice with this gestalt, the tana ting Sa^Jn of Ae thTn fiZT*' T* ^J** ?" device layer 140 is 

SSI SISSSte £S by Ae s la T; CVD method < 425 de — 

which are [the gestalt of other operationsl AtoZliJ u above-mentioned lst and the 2nd operation 

amorphous silicon with whiS o^Slq^ZS* hX^le ^ ^ hydr ^ en ' ° r ** 

hydrogen ion at the predetermined stage ElfeS tw^fv I amoipho " s sll,con film w ™eh introduced the 
may be used as the 1st detach^re 120 performing the exfoliation process shown in drawing 4 and drawing 5 

Kde™« £SS^fr CM ? S ~ * *» 1- base material 

example] this invention is ^^^^Z^^l^^^S^- of operation of the 1st of [1st 
device layer 140 to the 2nd base material 18oTSne_ dS5__ 5 ?£_££ deV1Ce ^ m P m u ent which imprinted this 
views of this manufacture approach explained. DrawmgiS thru/or drawmg25 are the process sectional 

SC e iKo&^^ n 120 wWch ■ ° f 

translucency of a quartz substrate etc At this T c Z ^nal 100 which consists of a substrate of the 

wima^ommby^^^ 

http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/28/2004 



Page 11 of 16 



the 1st base material 100 which consists of about 100% being prepared, and to one side of this 1st base material 1 00 by 
the plasma-CVD method (425 degrees C) using Si2H6 gas as material gas Thickness forms the 1st detached core 120 
which consists of amorphous silicon film of the hydrogen content which is lOOOnm. 

[0084] (The 2nd process) Next, thickness forms the interlayer 142 who consists of Si02 film which is 2000nm by the 
plasma-CVD method (SiH4+02 gas, 100 degrees C) on the 1st detached core 120. 

[0085] next, an interlayer 142 top — LPCVD » thickness forms the silicon film 143 amorphous 50nm by law (Si2H6 
gas, 425 degrees C). This silicon film 143 is semi-conductor film for forming the active layer of TFT. 
[0086] Next, the laser light whose wavelength is 308nm is irradiated from the side in which the silicon film 143 is 
formed in the 1st base material 100, and laser annealing is given to the silicon film 143. Thereby, the silicon film 143 is 
recrystallized and turns into polish recon film from the amorphous silicon film. As compared with the laser beam 
irradiated in order for the exposure of a laser beam performed here to make an exfoliation phenomenon cause by the 1 st 
detached core 1 20 in the 4th process, energy density is quite low. 

[0087] Next, as shown in drawingj.6 , patterning of the silicon film 143 is carried out, and Islands 144a and 144b are 
formed as a channel pattern. 

[0088] Next, as shown in drawing 17 , thickness forms the gate dielectric film 148 which consists of Si02 which is 
1200nm with a TEOS-CVD method (SiH4+02 gas). 

[0089] Next, as shown in drawing 18 , the gate electrodes 150a and 150b which consist of polish recon film or a metal 
are formed. 

[0090] Next, as shown in drawingJ9 , the mask layer 170 which consists of polyimide etc. is formed so that island 144a 
may be covered, it is in this condition, for example, the ion implantation of boron (b) is performed. Of this, the P+ 
layers 172a and 172b (source drain field) are formed in island 144b in self aryne to gate electrode 150b. Like this boron 
ion grouting, plasma-ize the mixed gas of B-2H6(5%)+H2 (95%), and the boron ion and hydrogen ion which were 
generated by that cause are accelerated, for example. If the iontophoresis is performed without minding a mass 
spectrograph, even if it is the same acceleration voltage, while the boron ion with heavy mass stops at the polish recon 
film by the side of the upper layer (island 144b), the hydrogen ion with light mass will be driven in more deeply, and it 
will reach to the 1st detached core 120. 

[0091] Next, as shown in drawing 20 , the mask layer 174 which consists of polyimide etc. is formed so that island 144b 
may be covered, it is in this condition, for example, the ion implantation of Lynn (P) is performed. Of this, the n+ layers 
146a and 146b (source drain field) are formed in island 144a in self aryne to gate electrode 150a. Also in this case, 
plasma-ize the mixed gas of PH3(5%)+H2 (95%), for example, accelerate the phosphorus ion and hydrogen ion which 
were generated by that cause, and if the iontophoresis is performed to ******, even if it is the same acceleration 
voltage, a mass spectrograph while the phosphorus ion with heavy mass stops at the polish recon film by the side of the 
upper layer (island 144a) — the hydrogen ion with light mass — ** — it is devoted deeply and it reaches to the 1 st 
detached core 120. 

[0092] Next, as shown in drawing 21 , after etching this interlayer insulation film 154 alternatively after forming an 
interlayer insulation film 1 54 and forming a contact hole, the source drain electrodes 1 52a, 1 52b, 1 52c, and 1 52d are 
formed. 

[0093] Thus, the thin film device layer 140 equipped with TFT of CMOS structure is formed. In addition, on the layer 
insulation layer 1 54, a protective coat may be formed further. 

[0094] (The 3rd process) Next, as shown in drawing 22 , after forming the glue line 1 60 which consists of an epoxy 
resin as a glue line on the thin film device layer 140 equipped with TFT of a CMOS configuration, the 2nd base material 
180 which consists of soda glass with a 300mm[ 200mm by ] x thickness of 1.1mm is stuck to the thin film device layer 
140 through this glue line 160. Next, heat is applied to a glue line 160, an epoxy resin is stiffened, and the 2nd base 
material 180 and the thin film device layer 140 side are pasted up. In addition, ultraviolet curing mold adhesives are 
sufficient as a glue line 160. In this case, ultraviolet rays are irradiated from the 2nd base material 180 side, and a 
polymer is stiffened. 

[0095] (The 4th process) Next, as shown in drawing 23 , wavelength irradiates the Xe-Cl excimer laser light which is 
308nm, for example from the rear face of the 1st base material 100 which consists of a translucency substrate. The 
irradiated laser beam penetrates the 1st base material 100, and reaches the 1st detached core 120. At this process, in the 
early phase which started the exposure of the energy light to the 1st detached core 120, after it irradiated light with 
about two 150 mJ/cm low energy density and hydrogen gas fell out from the silicon film by the exposure of this energy 
light so that the silicon film might not be damaged for example, since there were many amounts of hydrogen contained 
in the silicon film which constitutes the 1st detached core 120, light with about two 350 mJ/cm high energy density is 
irradiated. Consequently, by the amorphous silicon film of the hydrogen content which constitutes the 1st detached core 
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=arried out, and the exposure condinonTof efcn ZZSLS T* ex £? sure 50 3 S P°' «*«*<■«> may be 
SmmxSmm) and an exposure field may notkn wS it mora™ £l " P^f™*"^ unit field (for example, 
predetermined unit field (for example 378mmx a2hZ£Z? ' f 1 Rhme beam ex P° sure ~ a 

;ame [ 03mm JO. 1 mm, shining a X^™«MO ■ P °"" fie ' d ° f "* «™ " 0U1 

iS^asitsrA 1 ^ °° re i 2 v sh °™ j - ■ - 

« imprinted by the 2nd base material 180 y e ' Cw > ! «l'M'uy, Ihe thin film device layer 140 

™™ " *•«-*- side of fine thin film device layer 
»„flgum,ion was imprinter, by __ft___3 ' *** m ° f 8 CMOS 

=2* « example, on fire flexible subarate ,« whl ch 

for canying out current supply to CPW00^?M32C f^mM^m^VfT^ Which ** ^ batt ^ 340 
thm film device equipment I in these drcuftswas ami*. I™, If' ^ 1St wlnch "* circuil consisted of with 
dr. cons.im.ed mic ro comp„.er is f^^^S^^t^t^T^ T can be manufactured. Thus, since 

the 1st detached core 120. ' amor P hous formed by this LPCVD method may be used as 

[modification 2 of 1st example] this £ventTo« t Inilus ™nlHSr L ^ ? 1$t Pr ° CeSS in me lst exam P le of 
contain hydrogen, or the amorphous silicon wi £ ScZ^t 8 amor P hous silic °» which does not 

film which introduced the hydrogen SSSS^LT? *™ tl % conta ™ hydrogen, the amorphous silicon 
although each process explaine/with reJS £ g * ZZoTwt 25 1 J? ***** ^ 120 " That is > 
example is performed, in this example, the amorphous silkon vMrZ ? 2 ~\ ? -his example as well as the lst 

silicon with which only small quantity conteKvcW^ wh »chdoes not contain hydrogen, or the amorphous 
material 100 in the 1st process shown in A^o^^ZTZ?^ * me LPCV D method on the lst base 

120, before irradiating a laser beam at me 4th process shown _ dS^ 0 " ? ^duced into the 1st detached core 
detached core, after forming the amorphous "iHconlihr uZZ^f^T and 1 ° wkm « exfoliation cause by the 
[0102] Here, installation of the hydroTenTon c the fSuSl ^ ^ ^ 120) at lst P rocess - 
[0103] First, after forming the "aSS^^SJ^SS? Tf, 120 * P erforme d to the following timing, 
at the 1st process shown in teiS 1 ^SSS^iSt^^ _t ? detachedco - "0 as the ^example 
amorphous silicon film by the ion implantation «S doping Y ^ 18 mtroduced into the 

[0 1 04] Moreover, after forming the 1 st detached core 1 on «(i,» o a . 

an interlayer 142 maybe formfd at ±eSr^md^^ * lst pr ° Cess shown in drawin g 15 , 

[0 1 05] Furthermore, after forming the 1 st detached cnrp nn 9 c fKa ^ i 

and forming the silicon film 143 which O^SS^^^^ll^SS^? f P T? U Sh ° Wn in 
before performing the crystallization process by laTer^eSkT, hvH™ 6 ^ ° f TFT at 2nd P rocess > 

silicon film by the ion implantation ofion doping^uTwt^ ^ZSSZS" 72 be 1 intr ° duced into * e amorphous 
temperature of about 425 degrees C, the hydrogen confined flLISf f the 1 Slhcon film 143 » formed at the 
Moreover, if the hydrogen on isSCE^ 2tH 1 ^ U ° ^ prCVent des ^n soot 

installation of a hydrogen ion i. 8 ™8 to ^a,le^S^^^S^ ,Zall0,l Pr ° CeSS ' ^ gfMed by 

[0106] As an example of the gestalt of operation of the 1st of [2ifd example] this invention, with reference to drawing 27 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/28/2004 



Page 13 of 16 



thru/or drawing 34 , the thin film device layer 140 which contains various kinds of TFT(s) in the 1st base material 100 
side is formed, this is imprinted to the 2nd base material 180, and the manufacture approach of the active-matrix 
substrate (thin film device equipment) of a liquid crystal display (electro-optic device) is explained. Drawing 27 is the 
decomposition perspective view showing the whole liquid crystal display configuration. Drawing 28 is the block 
diagram showing the configuration of the active-matrix substrate used for this liquid crystal display. Drawing 29 is the 
sectional view showing the important section of the liquid crystal display of this gestalt. 

[0107] In drawing 27 , the outline configuration of the liquid crystal display 10 of this gestalt is carried out from the 
liquid crystal 460 enclosed between the active-matrix substrate 440, the opposite substrate 480 stuck on this active- 
matrix substrate 440 through predetermined spacing, and this opposite substrate 480 and the active-matrix substrate 440. 
The active-matrix substrate 440 and the opposite substrate 480 are stuck by the sealant (not shown) of the gap material 
content formed along the periphery edge of the opposite substrate 480 through a predetermined gap, and let the inside 
field of this sealant be the enclosure field of liquid crystal 460. As a sealant, an epoxy resin, various kinds of ultraviolet- 
rays hardening resin, etc. can be used. Here, since it has broken off partially, if the inside field of a sealant is changed 
into a reduced pressure condition after a sealant sticks the opposite substrate 480 and the active-matrix substrate 440, 
after a sealant breaks off, and it can carry out reduced pressure impregnation of the liquid crystal 460 from a part and 
encloses liquid crystal 460, it breaks off and should just plug up a part with encapsulant (not shown). 
[0108] In this gestalt, the opposite substrate 480 is smaller than the active-matrix substrate 440, and the driver section 
444 of the scanning-line drive circuit 700 or data-line drive circuit 800 grade later mentioned with reference to drawing 
28 is formed in the field which overflowed from the periphery edge of the opposite substrate 480 of the active-matrix 
substrate 440. 

[0109] Moreover, it is stuck on an optical field [ by the side of the optical incidence of the opposite substrate 480 and 
the active-matrix substrate 440 ], or outgoing radiation side so that polarizing plates 420 and 500 or a phase contrast 
film may be arranged in the predetermined direction of an optical axis according to the exception in in the mode of 
operation of **, and a normally white mode / normally black modes, such as the class of liquid crystal to be used, i.e., 
TN (Twisted Nematic) mode, and STN (super TN) mode. Furthermore, when a liquid crystal display 10 is a 
transparency mold, a back light 400 is arranged on the background of the active-matrix substrate 440. 
[0110] Thus, in the active-matrix substrate 440 used for the constituted liquid crystal display 10, as shown in drawing 
28 , a central field is the pixel section 442 which performs an actual display, and let the circumference part be the drive 
circuit section 444. In the pixel section 442, TFT5 of the switching for pixels linked to the data line 720 and the 
scanning line 730 which were formed by metal membranes, such as aluminum, a tantalum, molybdenum, titanium, and 
a tungsten, the silicide film, the conductive semi-conductor film, etc. is formed for each [ which was arranged in the 
shape of a matrix ] pixel of every.. To the data line 720, the data side drive circuit 800 equipped with a shift register, a 
level shifter, a video line, an analog switch, etc. is constituted. To the scanning line 730, the scan side drive circuit 700 
equipped with a shift register, a level shifter, etc. is constituted. 

[0111] Thus, in the constituted active-matrix substrate 440, the CMOS circuit which the shift register of the data-line 
drive circuit J800 and the scanning-line drive circuit 700 etc. becomes from TFT7 of the TFT6 and P type of N type is 
connected to multistage. Therefore, three kinds of TFT(s) which consist of TFT5 of the N type TFT7 and for pixel 
switching of TFT6 of the N type for drive circuits and the P type for drive circuits are formed in the active-matrix 
substrate 440. 

[01 12] Among these TFT(s), since TFT7 of the P type TFT6 and for the drive circuits of the N type for drive circuits 
only has a reverse conductivity type and its fundamental configuration is the same, it is represented in drawing 29 and 
has shown only TFT5 TFT6 and for pixel switching of N type to it. 

[01 13] In drawing 29 , although the pixel electrode 170 needs to make it counter with the opposite substrate 480 through 
liquid crystal, since what was formed in the 1st base material 100 as a thin film device layer 140 is imprinted by the 2nd 
base material 1 80 so that it may mention later, with this gestalt, the pixel electrode 170 has any TFT in the top layer side 
of TFT5 at TFT5 for pixel switching. So, with this gestalt, openings 156 and 157 are formed in an interlayer insulation 
film 155, and it has structure which went caudad from opening 157 and the pixel electrode 170 has exposed. Therefore, 
even if it is the configuration that the opposite substrate 480 counters through liquid crystal 460 to the rear-face side of 
the thin film device layer 140, liquid crystal 460 can be driven between the pixel electrode 170 and the common 
electrode 482 formed in the opposite substrate 480. In addition, as drawing 28 shows, in TFT5 for pixel switching, the 
gate electrode 150 is a part of scanning line 730, and source electrode 152e electrically connected to source field 192a is 
a part of data line 720. In addition, the pixel electrode 170 is electrically connected to drain field 192b through opening 
156. 

[01 14] With reference to drawing .30 thru/or drawing 34 , the manufacture approach of this active-matrix substrate 440 
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only TFT5 TFT6 and for pixel switching of the N type for drive circuits is shown in drawing 35 among these TFT(s). 
[0125] In this example, since what was formed in the 1st base material 100 as a thin film device layer 140 is imprinted 
by the 3rd base material 200 after it is imprinted by the 2nd base material 180 so that each may mention TFT6 for drive 
circuits, and TFT5 for pixel switching later, each TFT 5 and 6 is still a laminated structure when forming on the 1st base 
material 100. That is, the pixel electrode 170 can drive liquid crystal 460 between the common electrodes 482 which it 
was formed in the upper layer of an interlayer insulation film 1 55, and were formed in the opposite substrate 480. 
[0126] With reference to drawing. 3 6 thru/or drawing 42, the manufacture approach of this active-matrix substrate 440 is 
explained. Drawing 36 thru/or drawing 42 are the process sectional views at the time of manufacturing the active-matrix 
substrate 440 using the above mentioned approach concerning the gestalt of the 2nd operation. 
[0127] Among the manufacture approaches of the liquid crystal display 10 of this example, by the manufacture 
approach of the active-matrix substrate, first, as shown in drawing 36 , the 1st detached core 120 which consists of 
amorphous silicon film of hydrogen content is formed on the 1st base material 100 which consists of a quartz substrate 
like the approach explained with reference to drawi.ngj.5 thru/or drawing_25 , (the 1 st process). 
[0128] Next, after forming the middle class 142 on the 1st detached core 120, TFT6 for drive circuits and TFT5 for 
pixel switching are formed on it (the 2nd process). 

[0129] As TFT5 for pixel switching explained with reference to drawing. 28 also by this example, the gate electrode 150 
is a part of scanning line 730, and source electrode 152e is a part of data line 720. 

[0130] Next, the interlayer insulation films 154 and 155 and gate dielectric film 148 which are located in the upper layer 
of the part equivalent to drain field 192b of TFT5 for pixel switching are etched alternatively, and opening 156 is 
formed. 

[0131] Next, as shown in drawing 37 , the pixel electrode 170 is formed. Consequently, the pixel electrode 170 is 
electrically connected to drain field 192e of TFT5 for pixel switching through drain electrode 192b by making opening 
156 into a contour TOKUTO hole. Also by this example, when the pixel electrode 170 is formed from the ITO film, a 
liquid crystal display 10 can be formed with a transparency mold, and when the pixel electrode 170 is formed from 
metals, such as aluminum, a liquid crystal display 10 can be formed with a reflective mold. 
[0132] Next, as shown in drawing 38 , 2nd cheap base material 180 called a soda glass substrate etc. is pasted up 
through 2nd detached core 160' which consists of thermofusion nature adhesives or water-soluble adhesives (the 3rd 
process). 

[0133] Next, excimer laser light is irradiated from the rear- face side of the 1st base material 100, an exfoliation 
phenomenon is produced in the 1st detached core 120, and the 1st base material 100 is removed from the thin film 
device layer 140 side. Since the force like ** is not required for tearing off at this time, a mechanical damage does not 
arise in TFT5 and 6 grades. Moreover, as shown in drawing 39 , the 1st detached core 120 adhering to the rear-face side 
of the thin film device layer 140 is removed. 

[01 34] Next, as shown in drawing 40 , the 3rd base material 200 is pasted up through a glue line 190 to the rear- face 
side of the thin film device layer 140. 

[0135] Next, when thermofusion nature adhesives are used as the 2nd detached core 160 1 , these thermofusion nature 
adhesives are heated, and the 2nd base material 1 80 is exfoliated in 2nd detached core 160'. When water-soluble 
adhesives are used, these water-soluble adhesives are contacted in water, and the 2nd base material 1 80 is exfoliated in 
2nd detached core 160 1 . Next, as shown in drawing 41 , the 2nd detached core 180 adhering to the front-face side of the 
thin film device layer 140 is removed. 

[0136] Consequently, the active-matrix substrate 440 is completed. Next, as shown in drawing 35 , after forming the 
orientation film (not shown) to the front face of the pixel electrode 170, and the front face of an interlayer insulation 
film 155, orientation processing of rubbing processing etc. is performed, and the active-matrix substrate 440 and a 
sealant (not shown) enclose liquid crystal 460 for the opposite substrate 480 between lamination and these substrates so 
that the thin film device layer 140 may be countered after an appropriate time. Consequently, the liquid crystal display 
10 which pinched liquid crystal 460 between the active-matrix substrate 440 and the opposite substrate 480 can be 
manufactured. 

[0137] Thus, the active-matrix substrate 440 used for the liquid crystal display 10 concerning this gestalt After forming 
TFT on the optimal conditions on the 1st base material 100 which consists of a quartz substrate excellent in thermal 
resistance etc., The thin film device layer 140 which contains TFT for drive circuits and TFT for pixel SUICHINGU in 
the cheap 3rd base material 200 side which consists of a soda glass substrate is imprinted through the imprint to the 2nd 
base material 1 80 from this 1st base material 100. For this reason, since TFT can be formed on the temperature 
conditions which fully sent the thermal resistance of a quartz substrate on the 1st base material 100 at the time of 
manufacture of TFT, TFT which was excellent in transistor characteristics can be formed. Moreover, since it is the 3rd 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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